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THE EFFECT OF THE KYOTO PROTOCOL ON 
AMERICAN SMALL BUSINESS 


THURSDAY, APRIL 29, 1999 

U.S. House of Representatives, 

Committee on Small Business, 

Washington, DC. 

The Committee met at 9:00 a.m., in room 2360 of the Rayburn 
House Office Building, the Honorable] im Talent, Chairman of the 
Committee, presiding. 

Chairman Talent. The hearing will come to order. 

I'll convene the hearing of the Small Business Committee, an- 
other in a series of hearings on the global warming protocol, other- 
wise known as the Kyoto Protocol. 

In December of 1997, at Kyoto, the United States agreed as part 
of a protocol to reduce its production of greenhouse gases to ap- 
proximately seven percent below 1990 levels. 

Dr. J anet Yellen, the Chair of the Council of Economic Advisors, 
was here in J une of 1998 to testify regarding the economic impact 
of that protocol, and she offered her observations at that time. 

She had not at that time published for public consumption the 
economic analysis underlying her conclusions. She has since done 
so and so we've asked her to return so we can ask her questions 
about that analysis. 

She has kindly agreed to do so. 

However, Dr. Yellen is on a short timeframe so rather than make 
a formal opening statement. I'll just submit something for the 
record later and then I'll yield to my friend and colleague, the dis- 
tinguished Ranking Member, for any comments she may wish to 
make. 

[Mr. Talent's statement may be found in the appendix.] 

Ms. Velazquez. Thank you, Mr. Chairman. 

I would like to thank you for holding this hearing. It is important 
that the Committee review the Kyoto Protocol in the context of our 
nation's small business. 

As we do, we should keep an open mind and take into account 
not only the potential negative effects it might have, but the posi- 
tive opportunities it can bring. 

The effects of greenhouse gases on our environment are becoming 
more and more evident. During the last century, the earth's tem- 
perature has risen by one degree Fahrenheit. 

While this might not seem a lot to you or I, in the delicate bal- 
ance of nature, it is significant. Furthermore, the forecast for the 
future predicts this rise to continue, with scientists estimating that 
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temperatures will continue to rise another 1.8 to 6.3 degrees over 
the next century. 

This fundamental change in the environment has started to 
cause some serious problems. Shifts in agricultural growth condi- 
tions are beginning to rob regions of their ability to produce food. 

There has been a reduction in the ability of fresh water and we 
have seen an increase in the range and incidence of disease. 

Estimates show that by the year 2100, we may see 50 to 80 mil- 
lion more cases of malaria alone. 

If these trends go unchecked, so will the threat to human health. 
Unfortunately, these problems show no signs of going away on 
their own, which means we cannot ignore them. 

On December 10th, 1997, the United States, along with leaders 
from 161 other nations, concluded the Kyoto Protocol. This agree- 
ment sets binding targets for the reductions of emissions of green- 
house gases world-wide. 

It was an important first step and a good place to start. The Ad- 
ministration itself has acknowledged, however, that Kyoto is not 
perfect and it's still a work in progress. 

The flexibility and enforcement of emission reductions that the 
Administration secured were important in creating a workable so- 
lution to the problem of global warming. 

But the protocol did not include developing nations in the frame- 
work and the Administration is working to correct that. 

The President has also stated that he will not send the treaty to 
the Senate until other nations, notably China, have agreed to emis- 
sion reductions. 

These are problems and they're being addressed. 

From a domestic standpoint, we have different issues to consider. 
The last time this Committee examined the economic impact of the 
Kyoto Protocol, we did not have a study detailing the cost of imple- 
menting the treaty. 

As a result, there were justifiable concerns regarding how much 
Kyoto will cost America's small business community. Today, we 
have a detailed study about the potential cost of the treaty for 
American businesses and consumers which we can now incorporate 
into our debate. These statistics are especially important to me. 

As the Ranking Member of the Small Business Committee, I 
have concerns about the impact of the Kyoto Protocol on America's 
small business community and I know that the Chairman shares 
my concerns. 

Small- and medium-sized businesses should not be asked to pay 
an unfair share of the burden of reducing global warming. But ex- 
amining this issue in only negative terms is too limiting. I believe 
we should also look at how the protocol might have created new op- 
portunities for small enterprises that focus on green technology. 

Entrepreneurs have always been at the forefront of innovation 
and have been able to meet new technological challenges. I believe 
that stricter emissions standards may offer opportunities to count- 
less small businesses who are working to innovate new environ- 
mentally sound technologies. 

Finally, Mr. Chairman, I believe it is not productive for us to 
simply criticize the treaty without offering an alternative. If the 
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answers that lay in this agreement are unworkable, then I am in- 
terested in hearing others. 

Congress cannot just sit idly by criticizing without offering other 
solutions. 

Let me close by once again thanking the Chairman for holding 
this hearing ancf I'm looking forward to the testimonies offered 
today. 

Chairman Talent. I thank the gentlelady for her comments. 

And I'll just say that while I have been critical, I certainly 
haven't been idle. [Laughter.] 

I appreciate the gentlelady's comments. We'll goto Dr. Yellen. 

Dr. Yellen, I gave up my opening statement, which for a member 
of Congress and the chairman of a committee, is a great sacrifice 
because I understand that you have to leave. You're on a time 
schedule. You need to leave about 10:30 or so. 

Dr. Yellen. Yes, I do. 

Chairman Talent. So, in view of my sacrifice, I hope you will be 
conscientious in summarizing your testimony for us and keeping it 
brief. 

Because, assuming members come, I want them to have the op- 
portunity to ask you questions. 

Thank you. You can proceed. 

STATEMENT OF DR. JANET YELLEN, CHAIR, COUNCIL OF 
ECONOMIC ADVISERS 

Dr. Yellen. Thank you, Mr. Chairman. I appreciate your accom- 
modating my schedule this morning. I'll try to be brief and I'd ask 
that my full testimony be included in the record. 

Chairman Talent. Without objection. 

Dr. Yellen. I appreciate having this opportunity to discuss with 
you the economics of climate change and the Administration's ef- 
forts to address this significant environmental challenge. 

As you mentioned, the Administration released a report last j uly 
entitled. The Kyoto Protocol and the President's Policies to Address 
Climate Change. 

In addition, since the Kyoto Conference, a variety of research on 
the economics of Kyoto, and especially on the economics of Kyoto's 
flexibility mechanisms, has been undertaken. 

Today, I'll provide a brief summary of the Administration's eco- 
nomic analysis and review several of the key findings in the recent 
economic literature on climate change. 

The Administration's economic analysis found that the economic 
cost of attaining targets and timetables specified in the Kyoto Pro- 
tocol will be modest for the United States in aggregate and for typ- 
ical households, assuming that effective mechanisms for inter- 
national trading, joint implementation, and the clean development 
mechanism are established and also assuming that the United 
States achieves meaningful participation by key developing coun- 
tries. 

An illustrative assessment using the Second Generation Model 
that accounts for effective trading and developing country partici- 
pation yields permit price estimates ranging between $14 and $23 
a ton, and direct resource costs to the United States between $7 
billion and $12 billion per year. 
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Under the assumptions of the Administration's analysis, permit 
prices in this range translate into energy price increases at the 
household level between three and five percent, but this would be 
roughly offset by the Administration's electricity restructuring pro- 
posal. I 'd be happy to further discuss these results during the ques- 
tioning period. 

Since December, 1997, many economists have conducted and 
made available their analyses of the Kyoto Protocol. 

For example, the Stanford University Energy Modeling Forum, 
the so-called EMF, which is a long-running model comparison exer- 
cise involving many of the leading climate and energy models, has 
coordinated full-scale analyses of the Kyoto Protocol with 12 global 
models. 

Further, the Organization for Economic Cooperation and Devel- 
opment, the OECD, has published the proceedings of the Economic 
Modeling Workshop it sponsored last fall. The modeling results 
from the EMF and OECD provide very useful context for the Ad- 
ministration's economic analysis. 

First, the illustrative model used by the Administration, the Sec- 
ond Generation Model of the Pacific Northwest National Labora- 
tory, tends to fall in the middle of the range of the EMF models 
in terms of U.S. permit prices. 

Under Annex I trading, the SGM permit price is at the median 
of this set of models and under full global trading, it is just below 
the median permit price. 

Second, both modeling exercises found that the reduction in per- 
mit prices as trading expands from no trading to Annex I traoing 
to full global trading, is robust. 

On average, the EMF models found that Annex I trading would 
cut the U.S. permit price by 60 percent relative to a no-trading sce- 
nario, while the OECD models found a 57 percent average price re- 
duction. 

In full global trading, the permit price would be, on average, 81 
percent lower than the no-trading price. 

Several EMF modeling teams have considered the impact of con- 
straints on the opportunity to buy or sell emissions allowances in 
the international market. While the United States is unambig- 
uously opposed to trading restrictions, several parties to the agree- 
ment have indicated support for some form of a trading constraint. 
Trading restrictions would generate no benefit for the global cli- 
mate while they could significantly increase the costs of achieving 
the Kyoto targets. 

I n my written testimony, I describe two examples of trading con- 
straints where the U.S. permit price would increase by up to four 
times that of the unconstrained price. 

Chairman Talent. J ust yield for just a second. 

The European Union, for example, wants caps on what you can 
buy, right, under this kind of thing? 

Dr. Yellen. That's correct. 

Chairman Talent. So that that's an example of one of the coun- 
tries that wants restrictions. 

Dr. Yellen. Precisely. 

Chairman Talent. Thank you. I'm sorry. 

Dr. Yellen. Absolutely. That's exactly what I had in mind. 
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Most models used to evaluate the Kyoto Protocol only focus on 
carbon dioxide emissions and do not account for the six types of 
greenhouse gases comprising Kyoto Targets and the opportunity to 
trade across gases. 

However, recent work by a group a researchers at MIT has found 
that including the opportunity to abate noncarbon dioxide green- 
house gas emissions and promote carbon sinks reduces the cost to 
the United States by about 25 percent relative to a carbon dioxide 
only approach. 

Other recent research has found similar results. 

The EMF modeling indicates that economic and environmental 
benefits could accrue to some developing countries if they adopt 
emissions targets. Setting a binding emissions target would gen- 
erate climate benefits by reducing global emissions below what 
they otherwise would have been. 

In addition, if the target is set not too far below the business- 
as-usual emissions level, the participation of the country in the 
global trading system would produce economic benefits or gains 
from trade for both the developing country and its trading part- 
ners, such as the United States. 

Annex I countries and private firms in these countries who would 
purchase these emissions allowances in the world market would 
achieve their targets at lower cost than without the participation 
of the developing countries. 

The Administration's overall conclusion is that the economic im- 
pact of the protocol would be modest under the conditions we've 
identified in our economic analysis. And the purpose of my testi- 
mony has been to summarize the analysis we presented in the Ad- 
ministration Economic Analysis on climate change and to provide 
a brief update on recent analytic efforts outside the government. 

I look forward to continuing to work with members of this Com- 
mittee and other interested parties in further analyzing the Kyoto 
Protocol and evaluating the economic impacts of reducing green- 
house gas emissions. 

It is my hope that economic analysis can continue to play a key 
role in designing policies in this area. 

Let me stop there and I will welcome your questions. 

[Dr. Yellen's statement may be found in the appendix.] 

Chairman Talent. Thank you. Dr. Yellen, for summarizing your 
testimony. 

I have questions in a lot of areas. But I think, given your short 
timeframe and the faithful attendance of my friends on the Demo- 
cratic side of the aisle— and I congratulate you for being here— and 
we're going to try and speak to some of those on our side of the 
aisle about whether they might want to emulate your model. 
[Laughter.] 

I certainly want these members to have a chance to ask ques- 
tions. 

So I think I'll go into probably the area of my prime concern, 
which is this whole issue of meaningful participation. 

This is the analysis you referred to, right? And this is the Ad- 
ministration's analysis. 

Dr. Yellen. Let's see. 
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Chairman Talent. The Kyoto Protocol and the President's Poli- 
cies. Okay. You have it in a different binder. 

I want to be certain about what it was that we were dealing 
with. 

And as I understand it, one of the assumptions you make— I'm 
going to try and short-circuit some of this, again, in view of the 
time constraints. 

In reaching your conclusions, one of the assumptions you make 
is that we can secure "meaningful participation," and I 'll put quotes 
around that because that's something I want to go into, by key de- 
veloping countries. Other things also, the clean development mech- 
anism, joint implementation, the joint trading agreement. 

But for the purpose of my questions, I'm going to talk mostly 
about the assumption that we'll get meanin^ul participation by 
key developing countries. 

That's one of the assumptions underlying your analysis. Isn't 
that correct? 

Dr. Yellen. It is one of the assumptions underlying the numer- 
ical results that I indicated to you of permit prices in the $14 to 
$23 range. 

Chairman Talent. Okay. Now let's go into what are the key de- 
veloping countries. 

What are some of the key developing countries? 

Dr. Yellen. Well, that remains to be determined in negotiations. 

I n the context of our model, we had to use the constraints of the 
Second Generation Model, which only enables us to look at a num- 
ber of countries in the developing country bloc. 

Particularly, it enabled us to look at China, India, Mexico and 
Korea. 

Chairman Talent. Right. 

Dr. Yellen. And those were ones that we identified. But in 
terms of our negotiations, we would have to see where things go. 

Chairman Talent. There could be others. But those are four of 
the key developing countries— China, Korea, I ndia and Mexico. 

That's what I understood as well. 

So we're not talking about just extremely poor countries of sub- 
Saharan Africa or some very poor countries in Asia. We're talking 
about developing countries or countries that some might consider 
to be first -world countries, like Korea. 

But China, Korea, India and Mexico are examples of key devel- 
oping countries. 

Dr. Yellen. Well, in our analysis. 

Chairman Talent. Right. I understand. 

And as I understand it, the reasons why meaningful participa- 
tion is necessary is— and I get this from your testimony, so let me 
go through it and make sure I understand it— one of them is just 
as simple as a matter of science and environmental science. We 
can't do it without them. In other words, even if we restrict our 
production of greenhouse gases, if they have unlimited increases, 
since this is a global problem, we've achieved nothing. 

So probably the number-one reason is that we can't do it scientif- 
ically without them. 

Is that right? 

Dr. Yellen. I n the long run, that's certainly true. 
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Chairman Talent. And also, it's key to our ability to comply 
with our own targeted emission restrictions at a reasonable cost be- 
cause your analysis depends on this international trading system 
where they're able to sell us credits because they've reduced below 
their targeted emission levels. 

That's another reason, isn't it, to make this international trading 
scheme work? 

Dr. Yellen. Well, I 'd like to clarify that. 

Our analysis and the results that I describe that show permit 
prices in the $14 to $23 range, do assume participation by key 
countries and their inclusion in an international emissions trading 
system. 

And that certainly is critical to generating prices as low as I 
mentioned. 

However, what my testimony and outside research points out is 
that even without the participation of any non Annex I countries, 
that international trading that is already included in the agree- 
ment by Annex I countries alone, results in a very, very substantial 
reduction in costs. 

The EMF exercise, 12 models that I report in my testimony, 
showed a 60-percent reduction in costs that comes from Annex I 
trading 

Chairman Talent. Which are essentially the European coun- 
tries. 

That's correct, right? And I recall reading that. So you get a sub- 
stantial reduction even if only the European countries are partici- 
pating. 

Dr. Yellen. That's right. That also includes Russia and the 
former Soviet Union. 

So, specifically, in the context of the model results that we report 
in this analysis, even if we had trading only in the Annex I coun- 
tries, or under an umbrella that excluded the European Union, we 
would be looking at permit prices perhaps in the $30 to $55 range. 

Chairman Talent. Right. 

Dr. Yellen. Which I would hesitate to label as modest, but still 
is very much lower than the kinds of 

Chairman Talent. I'll modify what I said. We can't get down 
to— I think it's like a 90-percent reduction we can get if we have 
the key developing countries participating. 

Dr. Yellen. That's right. 

Chairman Talent. And another reason is, you've testified before, 
is just the fairness. This is a global problem and the burden should 
be shared globally. 

So those are three reasons why we need meaningful participation 
by key developing countries. 

Am I correct? 

Dr. Yellen. Yes, although I think it's fair to say that given dif- 
ferences in per-capita income levels, the burdens should not be 
equally shared at this time. 

The developing countries have, countries like China and India, 
much lower levels of per-capita income and I think different bur- 
dens at the present time given those different income levels. 
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Chairman Talent. Let's get to that because we've talked about 
which are the key developing countries and why meaningful par- 
ticipation is important. 

Let's discuss what meaningful participation is. 

I'll preface that by saying I don't see it in the protocol. I see the 
international trading in the protocol, the clean development mecha- 
nism, the joint implementation in the protocol, but not the mean- 
ingful participation. And that's because that's not yet a globally-ac- 
cepted term, is it? 

Dr. Yellen. That's right. 

Chairman Talent. That's our term. 

Dr. Yellen. Yes. The Senate has made it very clear and for the 
reasons you've given, it's clear to us, and to the Administration as 
well, that it is important to achieve meaningful developing country 
partici pation. 

And that is something that the Administration continues to work 
on very hard in multi-lateral, bi-lateral and other fora. 

Chairman Talent. So what is meaningful participation? How do 
we define that? 

Dr. Yellen. I don't want to offer at this time a definition of what 
it means on behalf of the Administration. 

I n the context of the model results that underlie the Administra- 
tion's economic analysis for a modeling purpose, we have taken it 
to mean that key developing countries take on binding targets close 
to their business-as-usual levels. 

And what that enables them to do is to participate in inter- 
national emissions trading. 

Those countries are low-cost abaters and they do a lot of abate- 
ment. They sell the United States and other developed countries 
emissions permits. And there are gains for us in being able to carry 
out our job at lower expense. 

There are gains for those countries. 

And essentially, that's what it means. 

Chairman Talent. Now we're getting to the guts of one of my 
concerns that you started to refer to before. 

We've agreed in this that we're going to reduce our emissions to 
seven percent below 1990 levels. And your economic analysis as- 
sumes that these key developing countries will be able to go on 
with business as usual. 

I n other words, they will be able to produce as many greenhouse 
gases, as much tonnage of greenhouse gases as they would if there 
wasn't a Kyoto Protocol. 

It doesn't sound like a very good deal for us. 

Dr. Yellen. Well, as a benchmark, it seems to me that if we 
could convince developing countries— remember we're in the first 
stage of what will be a very long-term task of abating emissions. 
This is the first commitment period. It certainly can't be the last 
if we're going to succeed in this task. 

But to ask developing countries in the early stages to take on 
targets that are somewhat below their business-as-usual paths, 
would produce environmental gains relative to the Kyoto treaty, so 
we would have greater reductions in greenhouse gases than those 
agreed to by the Annex I countries. In addition, there would be 
gains all around in the sense that it would be less expensive for 
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us to carry out our commitments and there would also be gains, 
economic gains, to those countries from abating their emissions and 
they would abate them further than they would be r^uired to be- 
cause for them there would be a clear economic gain given they are 
growing rapidly. These developing countries do have easy, cheap 
opportunities as they grow to put into place energy-efficient invest- 
ments, and they would have a clear incentive to undertake greater 
reductions than they were obliged to do in those targets. 

Chairman Talent. It still seems like a lousy deal to me. We 
could get, I guess, a better deal than that. 

You're assuming this for the purposes of the analysis. But I 
guess it's possible that we can get a better deal. 

Dr. Yellen. Well, we are engaged in discussions with developing 
countries and trying to convince them and educate them that— 
their participation is important and that they can participate in a 
way that will not require them to sacrifice their economic growth. 

Chairman Talent. I'm concerned about us getting a worse deal. 
And I don't think our education plan is working. 

Here's a letter from the Indian ambassador, the last sentence of 
which, and I can show it to you if you want to. It says, "India is 
not engaged in bilateral discussions on emissions with any country, 
nor do we support efforts to obtain pledges which go beyond the 
convention and also the Kyoto Protocol which don't contain mean- 
ingful participation at this point. 

In fact, the framework convention authorized developing coun- 
tries to raise their emissions to meet their social and develop- 
mental concerns." 

And that's dated April 13th, 1999. 

[The letter may be found in the appendix.] 

Chairman Talent. I'm really concerned that we may not even 
get business as usual. 

Are you? 

Dr. Yellen. Well, clearly, this is an effort that's important for 
us to undertake. 

I don't want to discuss the state of our diplomatic negotiations. 

I think it's more important for my colleagues from the State De- 
partment to discuss the state of diplomacy in this area. 

I would say simply from my own standpoint, I have been in- 
volved in a number of discussions with officials from key devel- 
oping countries, including China. And while official positions may 
not have changed, I think there is a growing understanding among 
developing countries that this can be a win-win deal in which they 
achieve some benefits and also help in combating the problem of 
growing greenhouse gas emissions. 

There's no doubt that we have substantial 

Chairman Talent. Dr. Yellen, I'm going to say if we're at seven 
percent below 1990 levels and they're at business as usual, it 
doesn't sound like a win-win. 

It sounds like we lose, they win. 

Dr. Yellen. Well 

Chairman Talent. I mean, why should we have to bear all the 
burdens. Because we happen to be a developed economy? We hap- 
pen to have produced a lot? 
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We happen, for example, to have won the Second World War 
along with our allies, so that a lot of these countries— Korea 
wouldn't be a free country if it wasn't for the production that we've 
had and what we did for them. 

So why are we conceding as part of our analysis that they're 
going to be able to operate at business-as-usual levels? 

That's not even environmentally sound. 

Dr. Yellen. I n the analysis, we have taken that as a benchmark 
and clearly indicated it. 

It seems to me that in discussions with developing countries, we 
should be looking for some reductions below that. That would re- 
sult in the clear environmental benefit beyond what was negotiated 
at Kyoto. 

I think it seems clear to me, and I think the Byrd-Hagel resolu- 
tion recognizes, that a one-size-fits-all approach for countries at 
very different states of development is not necessarily called for. 

Chairman Talent. All right. Well, let me leave that and get into 
how the trading system would work, assuming we get the partici- 
pation. I guess this would be the case even if we don't get the key 
developing countries and we have the Annex I countries. 

As I understand it, if I had a manufacturer in my district, big 
or small— I was going to use Chrysler because we have a plant, or 
Ford— but it would actually apply to small businesses, too, and he 
wants to expand, he or she, that person would have to get a credit 
under this trading system. And they would buy that from some- 
thing like a foreign exchange. 

Is that what you would anticipate happening? 

Dr. Yellen. Well, to know what a Ford or a General Motors or 
a small business would have to do, we would have to have greater 
specificity about how a domestic permit system would work. 

That has not yet been discussed. 

It's conceivable that a permit system could work in a way that 
would require sellers of fossil fuels to obtain permits. 

For example, to sell a ton of coal, you would have to have a per- 
mit. Or to sell or import a barrel of oil would require a permit, in 
which case General Motors, Ford, and the typical small business 
would face no requirements to ever have permits for anything at 
all. 

Those requirements would have been leveled upstream. 

But it is also possible that the requirements could be leveled 
downstream for holding permits so that it is conceivable in some 
designs that a Ford or a GM would need permits for emissions. 
And the idea would be that markets would develop for these per- 
mits. They would be traded in markets just in the same way that 
permits for sulfur dioxide are currently traded and one can call up 
a broker and obtain permits. 

Chairman Talent. Except that that's a domestic trading system. 

Dr. Yellen. Domestic trading system? 

Chairman Talent. The concern that I want to get at is that 
somebody— and I like it a little better if it's done upstream— but 
somebody's going to be getting a permit from a foreign country or 
a foreign exchange before they're allowed to expand a plant in the 
United States, or build a new manufacturing facility in the United 
States. 
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Dr. Yellen. We would have the ability to purchase permits from 
foreign countries that took on targets or that earned them as a re- 
sult of Clean Development Mechanism projects that had verified 
credits. 

And I believe what would happen is that a trading system and 
specialists would develop who would obtain those permits abroad 
and sell them here into a trading system so that a General Motors 
would have no obligation to be negotiating with foreign entities. 

Chairman Talent. Right. It's possible that our government 
might buy permits and be an agent. 

Is that another way it might work? 

Dr. Yellen. Well, the design of the system remains unclear. But 
potentially, this is something that could be handled entirely by the 
private sector. 

And there has been a substantial amount of interest by orga- 
nized exchanges and by the financial community in seeing a mar- 
ket of this sort set up. 

I think they feel that in the case of SO2 permits, this is a mecha- 
nism that has worked very well. 

Chairman Talent. I think you can see my concern. 

Dr. Yellen. Sure. 

Chairman Talent. Making American companies buy directly or 
indirectly from foreign companies before they can— we might have 
an interest in them not expanding a particular facility. 

And here's another possibility. Let's take a manufacturing facil- 
ity in my district. 

It might decide, well, you know— let's take Chrysler. They might 
decide it's really not worth buying that permit so we can expand 
this facility in the United States. We'll move to Mexico, particu- 
larly— let's suppose Mexico is a key developing country that hasn't 
agreed to participate as part of Kyoto, but we've gone ahead and 
done it anyway because of the other countries. 

So Chrysler says, "we're going to go to Mexico because we don't 
have to pay the permit fee there. And not only that. Maybe our 
government set up the system so that because we're producing 
fewer cars in the United States because we've moved to Mexico, 
we're emitting fewer greenhouse gases in the United States. We get 
a domestic credit for that. So we save the permit fee by going to 
another country." 

They might even get a domestic credit by leaving our country 
and our jobs go offshore. 

And Mexico isn't a part of the Kyoto Protocol, so it's producing 
as many greenhouse gases as it wants. 

You see my concern here? I 'm not trying to just be critical for the 
sake of it. I'm concerned about our jobs. And I see this trading 
scheme and I see our jobs going overseas. 

Dr. Yellen. I think you're right to be concerned about the com- 
petitiveness and jobs in the United States. 

We're equally concerned, I believe, about jobs in the United 
States and avoiding incentives for American firms to move abroad. 
That would not be a win for the economy and it wouldn't be a win 
for the environment, either. 

I think the first point is that the strength of that incentive, even 
assuming that developing countries do not take on targets, depends 
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on the impact of these agreements on permit prices and on energy 
prices in the United States. 

That's why it is important to look at the economics of the agree- 
ment and to try to reassure ourselves that these obligations can be 
met without having a substantial effect on U.S. GDP or on energy 
prices. 

And that's why my conclusion that the impact on energy prices 
will be small is critical. 

I think, if I'm right about that, the energy price changes in the 
United States would not be large enough to rate as a substantial 
factor in the decision of a General Motors or a Ford as to where 
to put their plant. 

Chairman Talent. I agree. That is critical. Let me get to that. 

And I appreciate the Committee's indulgence. I'll be done in a 
minute or two. As many have here, I 've done a lot of work on this. 
I didn't know Dr. Yellen's time would be short. She indicated that 
to us a couple of days ago. 

I 'm happy, if we can't get to all members, to reconvene the hear- 
ing and ask her to come back. I'll be finished in a moment or two, 
and then I'll recognize the gentlelady from New York for as many 
questions as she may wish to ask. 

Let's get to that, the impact of this international trading system, 
in your judgement. 

Now, as I understand it, you believe, and I think this is the best- 
case scenario, although there are other scenarios which also would 
save money. But your best-case scenario, as I understand it, if we 
have key developing country participation and this international 
trading system, this would be with, what. Annex— the umbrella 
with eastern Europe and the key developing countries— is that the 
cost of a credit on an international market like that would be as 
long as a range— and I understand why you have to give a range— 
of $14 to $23 per ton of greenhouse gases saved. 

I s that correct? 

Dr. Yellen. The range depends on whether or not the European 
Union would participate in Annex I trading or not. 

Chairman Talent. And that's the best possible scenario. There 
are other scenarios as well, but that's the best that you think you 
can get. 

And that would be a reduction by a factor of about ten, would 
it not, of what the cost would otherwise be of the permit and the 
cost of compliance. 

I s that correct? 

Dr. Yellen. That's roughly right. 

Chairman Talent. So about a 90-percent reduction. So it would 
be ten times as much if we don't have this trading system in place. 

I s that correct? 

Dr. Yellen. Well, as I indicate, the Kyoto Protocol allows for 
Annex I trading. 

Chairman Talent. Right. 

Dr. Yellen. And even if we did not have meaningful developing 
country participation, which of course, it is the Clinton Administra- 
tion policy to obtain. But even without it, the permit price would 
likely not be anything like ten times as large with Annex I trading 
or under an umbrella. 
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Without participation by developing countries, the range would 
be on the order of $29 to $54. 

But even there, we're ignoring the possibility of sinks, sinks and 
other features of the Climate Change Technology I nitiative to lower 
that. 

So that's purely a model-based estimate. 

To get up to ten times the figure that you're talking about, one 
would have to assume that none of the flexibility features of Kyoto 
were taken advantage of. 

Chairman Talent. Okay. I was just looking at your analysis on 
page 52, where it says, permit prices and resource costs relative to 
domestic-only abatement of various trading scenarios. 

Dr. Yellen. Yes. 

Chairman Talent. And you have a 93-percent reduction. 

Dr. Yellen. Yes. 

Chairman Talent. And I think there's another 

Dr. Yellen. But just notice that the top line indicates that sim- 
ply with Annex I trading or under the umbrella, that the percent 
reduction in permit prices are 72 to 85 percent. 

Chairman Talent. Then I was also going in response, in answer 
to a question that was in our first written questions to you, in 
which we asked about the costs, energy costs, assuming emission 
trading is not allowed. 

And I won't read the whole answer, but the last sentence is: We 
believe that this difference of nearly a factor of ten underscores the 
importance of international permit trading and developing country 
participation, two cornerstones of the Administration's climate 
change policies. 

So the key, as you said, the critical key to this is the trading sys- 
tem. Because you say here on For the analysis reported here, the 
Administration employed a conservative assumption that all coun- 
try sinks equaled zero. 

Dr. Yellen. That's right. 

Chairman Talent. And that no country would implement poli- 
cies to stimulate the creation of carbon sinks. 

Dr. Yellen. We assume that because we don't yet have good es- 
timates of how sinks will work and what we will get out of them. 

But I think sinks offer the potential to bring down the costs very 
substantially. 

Chairman Talent. Right. But the 93-percent reduction was with- 
out sinks. 

Dr. Yellen. The 93-percent reduction is without sinks with trad- 
ing under the umbrella and with key developing countries included. 

But even without the developing countries, the point that I want 
to make sure that I get across is you can see in line 2 on the chart 
on page 52, that costs are reduced by 85 percent. 

That's utilizing the trading, international emissions trading with- 
in Annex I . 

Chairman Talent. And that surprised me because j apan has 
agreed to reduce its emissions to six percent below 1990 levels. 

The European Union had agreed to reduce its emissions to eight 
percent below 1990 levels. 

Canada had agreed to reduce its emissions to six percent below 
levels. 
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And if you take those three and combine them with the United 
States— I don't have the figure— that's got to be 80 percent of the 
world's Gross National Product, or the Gross International Product, 
whatever you economists call it. 

So I was wondering how, if 80 percent of the world's economy 
were buyers and a maximum of 20 percent of the world's economy 
were sellers, where we're going to get a reduction of 90 percent in 
the permit prices. 

Dr. Yellen. Well, Russia and the former Soviet Union are also 
included in this scheme and use energy extremely inefficiently. 

And on top of that, their economies have done very badly. So, 
they are potential sellers of permits to all of these countries. 

Chairman Talent. That still leaves 80 percent of the world buy- 
ing. Right? And 20 percent of the world selling. 

Dr. Yellen. Well, what I can report to you are that, for example, 
beyond our own analysis, and this is why in my remarks this morn- 
ing I thought it important to provide some context for our esti- 
mates by telling you about a much wider range of analysis that's 
now available of this protocol. 

Chairman Talent. But this is the analysis of the Administration, 
and this is what we're talking about. 

Dr. Yellen. Yes. 

Chairman Talent. I'm not talking about Stanford's analysis. I'm 
talking about your analysis. 

Dr. Yellen. Yes. I agree. And I'm simply telling you that our 
analysis falls right in the middle of a wide range of results that are 
now available. 

And so 

Chairman Talent. Is that because, by the way, and I want to 
finish for the other members. I'm hurrying here, believe it or not. 

Is that because the European countries will be able to sell to 
us— when you mention Annex I countries trading, it's your antici- 
pation that they will be sellers to us. 

Right? 

Dr. Yellen. We would be net purchasers from other Annex I 
countries. Clearly we would be net purchasers from the former So- 
viet Union and Eastern Europe. 

And J apan, my guess is, would likely be a net buyer. And Eu- 
rope— it depends on whether they are included or not. They might 
well be net buyers as well. 

Chairman Talent. What's your estimate regarding demand for 
emission credits in this critical period, world demand, say, in 2008 
through 2012? 

We always use 2010 because that's the midway period in the 
compliance period. 

So what's the estimate you had for world demand for emission 
credits in this critical period? 

Dr. Yellen. That's not a number I can give you without doing 
some work to find it. I don't have that at my fingertips. 

I 'll try to 

Chairman Talent. Is that in the analysis? 

Dr. Yellen. The world demand. 

Chairman Talent. It isn't, is it? 
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Dr. Yellen. Well, implicitly, that's something that models gen- 
erate, is they look to see what the demand for trading is. 

But it's not something that we've focused on. 

Chairman Talent. Well, you see, I think that's pretty important 
because you don't have an estimate for world supply, either, do 
you? 

Dr. Yellen. Well, that is something that's included in these mar- 
kets. 

Demand depends 

Chairman Talent. It's not included in your analysis. 

Dr. Yellen. It is included in the analysis implicitly, although 
I 've not reported to you the numbers that come out of the models. 

Chairman Talent. We asked you, the Committee asked you, in 
a written question for estimates of the U.S. demand for emission 
credits by year for the period, 2008 through 2012. And we asked 
for the potential supply from Russia and the Ukraine. 

And here was your answer: The Administration has no estimates 
of the demand for emission credits by year for the period, 2008 
through 2012. Demand will be sensitive to a variety of factors that 
are quite different to forecast ten to fourteen years in advance, es- 
pecially the rate of technological innovation and the diffusion and 
adoption of current innovations and those placed on the market 
over the next ten years. 

For the same reason, we have no estimates of the supply of emis- 
sion credits. 

Dr. Yellen. Well, I think we have to distinguish two things. 

One is the results that come out of the model, which we have 
reams of computer output on. 

Another question is what is our best judgment about what is 
likely to happen in reality under this agreement, if it's ratified. 

What we've tried to do in this analysis is to assure ourselves that 
the cost of this agreement can be modest. And we believe that 
we've made that case effectively. 

However, what will the trading actually be? It depends on a host 
of factors we've quite openly admitted we have not yet taken into 
account, like sinks. 

So if you asked me what does the computer simulation say about 
those questions of trading, that's something I can answer. But 
what do I think will really happen, I want to wait to find out what 
happens with sinks. 

1 1 depends on the 

Chairman Talent. I guess I'm not an economist. I don't know 
how you can estimate price without having estimates for supply 
and demand. 

Dr. Yellen. There are supply and demand estimates included in 
the models and that is how these prices were generated. 

Chairman Talent. Well, I guess there was some misunder- 
standing and mistaken answer to this question, because you say 
that the Administration has no estimates of the demand for emis- 
sion credits. 

Dr. Yellen. The models contain estimates. And the ones that 
were used to produce the numbers here do contain estimates. 

Chairman Talent. And can we have those estimates in response 
to this question? 
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Dr. Yellen. We'll try to provide you with some estimates. We'll 
see what we can do. Understanding they are model results and not 
the Administration's judgments about what will really happen 
when the treaty is workable and sinks provisions and other things 
have been clarified. 

Chairman Talent. I thank the Committee for its indulgence. I 
don't normally take such advantage of the Chairman's privilege to 
ask questions, but this is an area that does concern me. 

And I 'll be happy now to recognize the gentlelady from New York 
for any questions she may wish to ask. 

Ms. Velazquez. Thank you, Mr. Chairman. 

And I just would like to request that maybe we should have an- 
other hearing so that the members on my side are given an oppor- 
tunity to ask questions. They were here on time and I don't think 
it's fair that she has to leave by 10:30. 

Chairman Talent. As I mentioned before, that was not my un- 
derstanding. Dr. Yellen indicated a couple of days ago that she 
would have to leave by 10:30. 

I 'm more than happy to reconvene the hearing if members desire 
it. 

Ms. Velazquez. Thank you. 

Chairman Talent. In fact, I was originally thinking of post- 
poning it until she had more time. But I thought we'd do what we 
could do now. 

Ms. Velazquez. Thank you. Dr. Yellen, the line of questioning 
that were asked by the Chairman basically are focusing on the cost 
of implementing Kyoto. 

Can you please explain to us or share with us some of the conclu- 
sions that the world's scientists have come to with regard to the 
cost of inaction in this area? 

Dr. Yellen. Yes. I think that if we have inaction in this area 
and continue to allow concentrations of greenhouse gases, carbon 
dioxide, in the atmosphere to rise, while I'm not a scientist, I have 
looked at the literature in this topic, and some of the consequences 
would include rise in sea levels, increased incidence of severe 
weather events, such as hurricanes, stress on water supplies, giv- 
ing rise to potential problems of availability of fresh water, stress 
on soil and moisture that can impact agriculture and the produc- 
tivity of lands in complex ways around the globe, impacts on 
human health and incidence of disease. 

And in addition to that, species loss and impact on biodiversity 
and ecosystems. 

On top of that, there are frightening possibilities to consider. Pre- 
sumably, low probability events, but potential catastrophes that 
are of grave concern, like shifting of ocean currents or substantial 
changes in the ice sheet in Antarctica, with potentially cata- 
strophic, although small probabilities. 

So I think all of those things are of concern. 

And economists who have bravely attempted to put pricetags on 
those have concluded that a doubling of concentrations from pre- 
industrial levels would likely produce a loss in world GDP of one 
percent, at least one percent, possibly more. 

Ms. Velazquez. Do you know or are you aware whether the sci- 
entific and economic analysis on which you are relying are being 
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called into question as seriously in other countries as it is the case 
here in the United States? 

And if not, do you have any opinion as to why that might be? 

Dr. Yellen. Well, again, I'm not an expert on the science of it. 

But my impression is that the scientific results underlying this 
are quite well accepted in other countries. I don't want to say that 
there is no scientific discussion or doubt, but the IPCC, the Inter- 
governmental Panel on Climate Change, which convened a group 
of experts to consider the science, has concluded that the science 
is sound and on top of that, there's a discernible human influence 
on climate. 

Ms. Velazquez. By now, I guess you understand why critics are 
concerned that the phrase, meaningful participation, has needed to 
be defined more precisely. 

And I guess you have explained this to your colleagues in the 
diplomatic community. 

What can you tell us is their commitment? 

Dr. Yellen. The commitment of my colleagues? 

Ms. Velazquez. Yes. 

Dr. Yellen. My colleagues are working extremely hard and have 
been for some time in every possible forum, from bilateral diplo- 
matic consultations to multi-national, multi-lateral fora, to attempt 
to explain to developing countries the potential benefits to them of 
participating in this agreement, as well as the need to do so. 

And while I agree we have not yet achieved it, it is something 
we understand the need for and are working on extremely hard. 

Ms. Velazquez. I will finish with my line of questioning so that 
I can give opportunity to my side. 

Chairman Talent. Mr. Toomey? 

Mr. Tqqmey. Thank you, Mr. Chairman. A couple of quick ques- 
tions here. 

On the first page of your testimony, there's a quote from the 
IPCC. And it says that their conclusion in 1995 was that the bal- 
ance of evidence suggests that there is a discernible human influ- 
ence on global climate. 

My question is does the IPCC anywhere conclude specifically 
that the release of greenhouse gases by human industry has in fact 
raised global temperatures already? 

Dr. Yellen. I believe this is their summary of their findings. 
Namely, that looking at all the evidence, the balance of evidence, 
suggests that, yes, the human activity has resulted in changes in 
the global climate. 

Mr. Toomey. Well, okay. It says, a balance of evidence. And 
that's an interesting choice of terms. It's not as strong a statement 
certainly as one could make. 

And it also says it's a discernible human influence on global cli- 
mate, which again is a curious way to describe it. 

If there were a consensus and a conviction that there was in fact 
an increase in the global temperature, presumably, that would 
have been stated. 

Dr. Yellen. Well, I think there's no doubt that concentrations of 
carbon dioxide in the atmosphere have increased. 

I don't think there can be very much dispute about that. 
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The question of what's caused that and whether or not there's a 
human influence, I believe this is the way they stated their conclu- 
sion. 

Mr. Toomey. Right. And it seems to me that it leaves still 
unaddressed the question of whether that increase in the con- 
centration of greenhouse gases has resulted in an increase in global 
temperature, or whether it has not. 

And I guess my question is, is it fair to state that that is still 
an unresolved question in the scientific community as to whether 
or not there has in fact already been an increase in the global tem- 
perature, or whether the global temperature continues to fluctuate 
within a band that it has historically fluctuated within? 

Dr. Yellen. I think I'm not the right person to ask definitive 
questions to on the science. I would be happy to send one of my 
colleagues who is. 

My own understanding is that the evidence shows both that car- 
bon dioxide concentrations have increased and that temperatures 
as well have increased during the century. 

That's my understanding of the scientific results. But I'm prob- 
ably not the right person to press further on this issue. 

Mr. Toomey. Okay. Fine. On another topic, I just wanted to fol- 
low up with some questions the Chairman had regarding the appli- 
cation to developing countries, particularly the business-as-usual 
concept. 

Clearly, in recent history, in these countries, business-as-usual 
has meant an annual increase in the output of greenhouse gases. 

Does business as usual mean that that annual increase would 
continue for these countries or that it imposes a cap at the current 
level of business? 

Dr. Yellen. Well, business as usual means a baseline in which 
no obligations are imposed on these countries and they continue to 
grow according to their best forecasts and use energy without pol- 
icy changes. 

That's what business as usual is. 

That was the baseline for our estimates here. Presumably, if de- 
veloping countries were willing to take on targets, it would be ap- 
propriate for them to cut off of a business-as-usual path to achieve 
global benefits. 

You could think of business as usual for developing countries as 
a neutral for the world from an environmental standpoint. 

But cuts off of business as usual by developing countries would 
represent the contribution by them to make further progress on the 
environment beyond what developed countries agre^ to at Kyoto. 

Mr. Toomey. Okay. Thank you. The last question I had was 

Chairman Talent. If the gentleman would yield. 

As Dr. Yellen testified b^ore the Subcommittee on Energy and 
Power of the Committee on Commerce, and this is consistent with 
what she just said, but it may be a little clearer: 

We presented results that assume that key developing countries 
take on binding quantitative targets, emissions targets. 

These are the target, at their business-as-usual levels. Or close 
to them. 

Dr. Yellen. I n the analysis, that's the targets. 
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Chairman Talent. Right. So the anaiysis is predicated on them 
continuing to expand at what they would expand if there was no 
protocol . 

Dr. Yellen. Right. 

Chairman Talent. I thank the gentleman for yielding. 

Mr. Toomey. Last question. The trading mechanism that your 
analysis envisions, as I understand it, would apply or could apply 
to the purchase— essentially, what amounts to a fee that would be 
applied to energy sources. 

For instance, as you mentioned, a barrel of oil could require a 
permit to be paid for, or a unit of electricity, presumably, or coal 
or some other fuel. 

Does this mechanism in any way contemplate that the way you 
use that oil or coal has potentially widely varying emissions of 
greenhouse gases? 

For instance, if you take a barrel of oil and it's converted to gaso- 
line and it's burned in a modern car, the same quantity of oil 
burned in a chainsaw has very different levels of emission. 

Is that contemplated at all? 

Dr. Yellen. I believe it's the case that burning a ton of coal or 
a gallon of oil produces, if it's fully burned, produces a fixed quan- 
tity of carbon dioxide into the atmosphere. 

And cars can be more or less efficient in their use of gas or elec- 
tric power plants and their use of coal. But when a ton of coal is 
fully burned, it emits a fixed proportion of carbon dioxide into the 
atmosphere. 

Those things are different. Coal is most intense in its emission 
of carbon dioxide. Oil less intense. And natural gas produces the 
least intense. 

Mr. Toomey. Okay. Thank you. 

Chairman Talent. Mr. Baird was next. 

Mr. Baird. Thank you, Mr. Chairman. 

I have two fairly brief questions, but they may have long an- 
swers. 

The first question is, my concern when we look at economic im- 
pacts as the topic of today's meeting, is when we speak in terms 
of macro-scale and talk about modest economic impact, my concern 
is, on the more micro-scale, specifically the communities where coal 
is the primary economic engine of that community. 

Many of these communities are rural communities. In many 
cases, coal mining or a power system that depends upon coal is 
really the predominant job-creator there. 

What can you tell us about two issues? First of all, what are the 
more localized economic impacts because, for me, they seem to be 
potentially profound. 

And two, in your analysis, or the Administration plans, what 
steps can be offered to help these communities either cope with 
emission reductions or provide compensatory economic opportuni- 
ties? 

Dr. Yellen. Did you want to talk about coal communities specifi- 
cally? 

Mr. Baird. It seems to me that that may be the most problematic 
area. 
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Dr. Yellen. I think certainly to identify coal as the industry that 
is mostly likely to be affected by this policy is absolutely correct. 

Having said that, coal has a very important place in this coun- 
try's energy future. 

The Kyoto Protocol would in no way change that. Coal in every 
forecast, ours and every other forecast that I've seen, continues to 
play a major role. 

So I think that's the first thing to say. 

I think it can continue to play an even more important role if we 
undertake research and development on clean coal technologies to 
make the use of coal increasingly efficient. And there are potential 
ways in which we might learn to sequester some of the emissions, 
the carbon dioxide emissions, from coal. 

And the Administration has a research program in that area. 
And if there are pay-offs there, coal can have a growing place in 
the nation's energy picture. 

Having said that, I think it's important to say first, coal is an 
industry that, with or without Kyoto, or climate change, has been 
under stress. 

Employment has been diminishing in the coal industry for quite 
some time. 

So these are communities that have been experiencing pain. 
They have mainly been experiencing pain because of very rapid 
productivity increases in the coal industry. 

Nowadays, one can produce a ton of coal with many fewer work- 
ers than it required ten or 20 years ago. And that's why coal output 
has been going up and employment has been plunging. 

That's the beginning picture. 

Now, in the kind of scenario that we depict in this analysis with 
permit prices in the $14 to $23 a ton range, we've tried to look at 
what would happen to coal. 

And the answer is that coal output would essentially level off 
over this commitment period rather than in the baseline, increase 
slightly. 

So there would be a mildly negative impact on coal output. 

But, still, there would not be an absolute decline in coal produc- 
tion in the United States. 

All that said, the Administration is completely committed to 
working with the coal industry, with communities with affected 
workers, since they are the ones that are most likely to see an im- 
pact. 

Mr. Baird. I would personally be interested in some material on 
the coal research projects for cleaner coal burning and how we can 
help the rural communities. 

I appreciate that information. 

The second question I would have is, as we look at the sale of 
the greenhouse gas credits in an international market, it seems to 
me rational to suggest that the profits from those sales be cycled 
back into measures to further reduce the greenhouse gases. 

So sort of a two-part question. 

One, who benefits from the marketing of the greenhouse gas 
credit? Who gets the money? 

We put it on the market. Money comes in somewhere. Who gets 
that money? And to what end would it be put? 
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Dr. Yellen. Well, I think when there's a market place, anyone 
that can produce something at lower than the market price and sell 
it, stands to make a profit. 

And when you ask, who is it that stands to make a profit in a 
market like this, it would be anyone here in the United States— 
firms, households— or in the rest of the world, that look and say, 
wow, I can reduce my energy use, my greenhouse gas emissions 
cheaply. And if I do it, I then have the ability to sell a permit in 
the market place and take the gain as my profit. 

So the gains would be very widely distributed. And of course, 
there would be incentives, I think, to pour a good share of the prof- 
its back into energy efficiency investments because it's those in- 
vestments that would create the opportunity for further profits in 
that market place. 

Mr. Baird. Thank you. 

Thank you, Mr. Chairman. 

Chairman Talent. I think it would reduce production by just 
moving, closing down. 

Ms. Kelly is next, because Mr. Forbes, although there's still signs 
of life over there— he's coming back. 

So we'll go to Ms. Kelly in the meantime. 

Mrs. Kelly. Thank you, Mr. Chairman. 

I'm interested in the fact that the State Department has pro- 
posed that we have these tradable emission permits. And they 
would cover all of the household, commercial, industrial and agri- 
cultural and forestry sources of greenhouse gases. 

I s that correct? 

Dr. Yellen. You're referring to 

Mrs. Kelly. I'm talking about emissions trading. 

Dr. Yellen [continuing]. The United States? Are you talking 
about international emissions trading? 

Mrs. Kelly. Yes. 

Dr. Yellen. Or trading in the United States? 

Mrs. Kelly. I'm talking about international. 

Dr. Yellen. Well, internationally, countries would have the abil- 
ity to trade the permits to the extent that they cut their emissions 
below their agre^-upon targets. 

Mrs. Kelly. All I'm interested in— I understand that. But all I'm 
interested in, it's my understanding that this covers all household, 
commercial, industrial and agriculture. 

These are combined gases that we're talking about. 

Dr. Yellen. The aggregate emissions of these greenhouse gases 
by the country as a whole relative to the targets agreed upon in 
the treaties. 

Mrs. Kelly. Okay. If that's the case, then I'd like to know who 
would be in charge of monitoring this. I 'd like to know what's been 
thought through in terms of making some sort of monitoring, en- 
forcing and deciding who's allocating how much, who's emitting 
how much. 

What mechanism has been thought through in terms of enforce- 
ment? 

Dr. Yellen. Well, I think you've asked an important question. 
For a trading system to work, there has to be monitoring and as- 
surance of compliance. 
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And there are a number of ways in which that could be brought 
about. 

Mrs. Kelly. In your economic structure, though, I don't know. 
Maybe it's there in something that I haven't read. But I don't see 
anything in terms of the economics of what that cost would be. 

Who would be involved? How many people? What we're talking 
about what the cost is? 

I don't know what that economic burden is going to be and who's 
going to carry it. 

And I 'd like to know if you have any kind of an idea. 

Dr. Yellen. One of the tasks on the agenda at the next two con- 
ferences of parties, COP-S and COP-6, is to try to agree upon the 
rules governing international emissions trading. 

That will get into and have the answer to the question you've 
asked about monitoring, enforcement, compliance, verification. 

Mrs. Kelly. So we don't really have a good idea at this point of 
what that cost would be. 

Dr. Yellen. We've certainly not attempted to estimate that. The 
rules are not yet specified. 

The Administration has often said that Kyoto is a work in 
progress. And what that means is that at Kyoto, the agreement 
contained a basic right for countries taking on Annex I targets to 
engage in international emissions trading. 

But a system has to be devised to govern the rules governing 
that trading. And that work remains unfinished. And until it is fin- 
ished, I can't give you an estimate. We've not tried to come up with 
one of what the cost would be of running the system. 

Mrs. Kelly. Okay. I 'm going to let that be because it's clear that 
there's nobody that understands what the cost to anyone in the 
world will be. 

It concerns me that we're picking out a few nations here and not 
including all of the developing nations because there's a great deal 
of open burning in developing nations that put carbon gases in the 
atmosphere. 

I 'm very concerned about the fact that, from what I 've read, I 
don't see anything that monitors that. 

I 'm going to go on to something else. 

I want to know what steps the Administration has taken right 
now to put the Kyoto treaty into implementation. 

Dr. Yellen. The Administration has taken no steps to put the 
Kyoto treaty into implementation and would not do so until the 
treaty is ratified by the Senate. 

Mrs. Kelly. So there's nothing going on, no intent to go ahead 
with this before it's ratified by the Senate. 

I s that correct? 

Dr. Yellen. Absolutely not. I would say we do have obligations 
under the Framework Convention on Climate Change that gave us 
1990 levels of emissions by 2000 as a goal. And a number of cli- 
mate change programs of the government are consistent with that 
ongoing obligation which was ratified by the Senate. 

But with respect to Kyoto, there would be no action undertaken 
until such time as that treaty is ratified by the Senate. 

Mrs. Kelly. But you will go for goals that are included in the 
treaty without coming to the Senate. 
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I s that what I 've just understcxxl you to say? 

Dr. Yellen. I've said there are previous agreements that have 
generated programs. Previous agreements, not Kyoto. 

Mrs. Kelly. When does the Administration plan to submit the 
treaty to the Senate? 

Do we have an estimate? 

Dr. Yellen. We continue to work to implement in an effective 
way the Clean Development Mechanism, international trading, and 
we're committed to achieving meaningful developing country par- 
ticipation, and won't submit it to the Senate until we feel that 
we're there. 

Mrs. Kelly. Thank you. My time is up. I have a number of other 
questions. 

Chairman Talent. And Dr. Yellen, with regard to the cost of this 
international trading system, wouldn't it be a good idea to have 
some analysis of that before we agree to something? 

Dr. Yellen. Well, ideally, we would have estimates of the eco- 
nomic impacts of everything. 2,500 economists signed a letter urg- 
ing the United States to negotiate an agreement to limit green- 
house gases that would have such flexibility mechanisms because 
the experience that we've had with using it for environmental pur- 
poses here in the United States and markets generally, is that they 
work well and, on balance, greatly reduce the cost of meeting envi- 
ronmental and other goals. 

Now there are some costs to running markets themselves and 
you're very right to point out that market systems require institu- 
tions and monitoring and compliance. 

It's not costless. 

But, on balance, the contribution of a market system of inter- 
national trading to reducing costs is very great and I think it's 
something that we pushed for and were right to push for and insist 
on in the Kyoto Protocol. 

Chairman Talent. This analysis was published in J uly of 1998. 
Right? 

Dr. Yellen. Yes. 

Chairman Talent. Is that when you had it available? Is that 
when you had made the analysis, in J uly of 1998? Or had you 
made it before then? 

Dr. Yellen. We had undertaken a variety of kinds of economic 
analysis earlier. But this analysis reflects our understanding, an 
analysis of what was agreed to at Kyoto. 

Obviously, it was a negotiation. And we only know what was 
agreed to when it's over. And so we've taken the key things that 
were agreed to and have tried to perform an analysis with that 
knowledge. 

That doesn't mean that no economic analysis was done prior to 
going off to negotiate. That would be false. 

Chairman Talent. Okay. Well, I wondered about that because, 
in response to one of the questions from the Committee, you indi- 
cated that "all of the quantitative analyses underlying Dr. Yellen's 
testimony"— that was when you testified before the Committee in 
J une of 1998— "were developed after Kyoto." 

Dr. Yellen. That's correct. That's what's in this document, this 
analysis. And in my earlier testimony, the results that I cited were 



24 


the ones that are also given in this document that was later pub- 
lished. 

All of that work was undertaken after Kyoto. 

But it does not mean that the negotiations in Kyoto were unin- 
formed by an understanding of economics. 

That's my point. 

Chairman Talent. Okay. Thank you. I'll recognize— who is 
next?— Ms. Christian-Christensen is next. 

Ms. Christian-Christensen. Thank you, Mr. Chairman. Good 
morning, Dr. Yellen. 

Dr. Yellen. Good morning. 

Ms. Christian-Christensen. I wanted to follow up on a question 
about the flexibility mechanisms because you said in your testi- 
mony that during the development of the work plan last fall in 
Buenos Aires, it was decided to resolve key implementation issues 
regarding these flexibility mechanisms by the end of the year 2000. 

Is resolving this by that time necessary before ratification ef- 
forts? And if so, does that bear on suggestions that we should re- 
negotiate elements of Kyoto because the timeframe is becoming too 
constrained? 

Dr. Yellen. I think it is critical to resolve the issues about how 
international emissions trading will work and how the Clean De- 
velopment Mechanism can work as a mechanism in implementing 
the Kyoto agreements. 

So, clearly, these issues need to be resolved. 

But I believe we can meet the commitments that we've made. If 
these issues are resolved by the end of 2000, which is the plan, I 
believe there's adequate time for us to set the things in motion that 
are necessary for us to meet our commitments in the first commit- 
ment period. 

I think there's time that remains. And we are engaged now in 
discussions with industries that are willing to take on voluntary 
commitments. Certainly, many industries are thinking about 
Kyoto, are making their own plans with the knowledge that reduc- 
tion of greenhouse gases is high on the environmental agenda, an 
important issue. 

And so, while we've done nothing to implement Kyoto, I think it's 
fair to say that many industries, many firms, are looking to a fu- 
ture in which we are attempting world-wide to limit greenhouses 
gases in making their own investment decisions now. 

And in that sense, we're already on the way to taking meaningful 
action to meet these goals. 

Ms. Christian-Christensen. Thank you. I have one other ques- 
tion. Again, it follows up on a question that the Chairman— a con- 
cern of his, and of many critics, that the cost of implementing 
Kyoto and the U.S., because of the cost, employers will relocate fa- 
cilities to the developing world, resulting in serious job losses and 
economic dislocations. 

If you disagree with that conclusion, could you tell us what fac- 
tors lead you to believe that major disruptions of this kind are not 
likely to occur? 

Dr. Yellen. It's a very important consideration. I disagree with 
the conclusion. I want to give three reasons. 
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First, that I believe the impact on energy prices will be so small 
as quantitatively, to be unimportant in driving international loca- 
tion decisions for firms. 

That's number one. 

Number two, many of the countries with whom we compete, the 
Annex I countries will be undertaking commitments like ours. 

So, to the extent that there's some impact on energy prices here, 
there will be comparable impacts with many of our competitors. 

Third, if we are successmi in achieving meaningful developing 
country participation, and particularly if developing countries, key 
developing countries were to take on targets, that would work to 
level the playing field world-wide because countries that take on 
targets and participate in international trading will have the incen- 
tive to comparably raise energy prices to conserve on energy and 
to take advantage of the gains from that system. 

So another reason for wanting the developing countries to par- 
ticipate in this system is to globally level the playing field so that 
you don't have the kind of relocations that you would be rightly 
concerned about. 

Ms. Christian-Christensen. So you don't anticipate that Con- 
gress would need to consider programs to counteract the potential 
for those kind of dislocations at this point? 

Dr. Yellen. I don't believe that that should be in Congress' 
agenda at this time. 

Ms. Christian-Christensen. Thank you. 

Thank you, Mr. Chairman. 

Chairman Talent. Mr. Hill? 

Mr. Hill. Thank you, Mr. Chairman. And thank you. Dr. Yellen, 
for being here. 

Dr. Yellen, a year ago I asked you some questions about some 
assumptions that I had made, and I asked you to make comment 
on those, and if you disagreed with them. And you didn't. 

So I presume that you agreed with them. And I just wanted to 
run through these again to make sure that my understanding of 
this is correct. 

It's estimated that there are about 90 billion tons per year of car- 
bon dioxide that comes from the oceans, about 30 billion tons of 
carbon dioxide that comes from decaying plants, and about 30 per- 
cent billions of carbon dioxide emitted into the atmosphere that 
comes from animal and plant activities separate from human activ- 
ity. 

And then about seven billion tons that comes from all the con- 
sumption of fossil fuels and from all of human activity. 

That represents about five percent of the total carbon dioxide 
emissions that are coming from our activities and it's this five per- 
cent that we're substantially trying to deal with with the protocols 
at Kyoto, how we're going to manage this five percent. 

Do you have any reason to disagree with those approximate 
numbers? 

Dr. Yellen. I don't have any information on those numbers here. 

Mr. Hill. I would ask you again, if you do, maybe you would let 
the Committee know, as I asked you a year ago about that. 

What I want to do is talk about the natural elements that are 
occurring out there because, basically, the numbers I've given you. 
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about 150 billion tons of emissions coming from natural activities 
and 7 billion tons coming from other purposes. 

It seems to me that if our goal is to try to reduce the carbon diox- 
ide emissions, carbon dioxide build-up in the atmosphere, that we 
ought to be trying to analyze what's happening in the natural side. 

The assumption here is that either there's become an imbalance 
in terms of those natural activities that consume the natural emis- 
sions, or that the accumulation of human activity has added to the 
increase in carbon dioxide in the atmosphere. 

Would you agree with that? That's basically the assumption that 
Kyoto is based on. 

Dr. Yellen. Well, this is a scientific question that I'm probably 
not best qualified to comment on. 

But you're certainly right that changes in land use and natural 
activities, along with human activity, matter to the build-up of 
greenhouse gases in the atmosphere. 

That's certainly true. And that is one reason that carbon sinks 
are included in the Kyoto Protocol as a factor governing emissions. 

We know that deforestation, for example, leads to an increase in 
greenhouse gas emissions in the atmosphere. That's why it's very 
important that the treaty recognize that we should take into ac- 
count in computing countries' targets the factors governed by car- 
bon sinks and changes in their release and absorption of carbon. 

Mr. Hill. I don't want to argue that point with you. But deforest- 
ation reduces the natural processes that reduce the carbon in the 
atmosphere. Deforestation wouldn't necessarily increase carbon 
emissions. 

But that's one of the things that I want to talk with you about 
because carbon dioxide that is released— a ton of carbon dioxide 
that comes from coal is no different than a ton of carbon dioxide 
that would come from oil or gas or from any other process, is it? 

It's all the same. 

Dr. Yellen. Right. 

Mr. Hill. There may be more BTUs. There may be different eco- 
nomic consequences of all those things. But in terms of the impact 
on the atmosphere, it would be the same. 

Which brings me to the question that concerns me. And that is 
the question of sinks because, interestingly, in the protocol, our for- 
est management practices were kind of left out. 

I n fact, they were carved out. 

What we've learned in the Resources Committee, Dr. Yellen, is 
that we have catastrophic fire hazards in our national forests. 

As a matter of fact, our national forests are subject to greater 
fire hazard today than any time in the history of the country. And 
that the Administration's policies are putting off for as long as 50 
to 70 years eliminating these catastrophic fire hazards. 

Now, clearly, a burning national forest adds to the carbon dioxide 
in the atmosphere, doesn't it? 

If a forest burns, it's going to add carbon to the atmosphere. 

Would you agree with that? 

So preventing that fire from occurring, do you think it would be 
a good policy? 

Dr. Yellen. You know. I'm not qualified to talk about what the 
right way is to promote sink activity. 
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Mr. Hill. Even though the Kyoto Protocol suggests that sink ac- 
tivity is one of the significant ways that we can deal with the car- 
bon dioxide issue. 

I n other words, what you're saying is that we should ignore that? 

Dr. Yellen. No. I think sinks are extremely important and for- 
estry initiatives that are judged to be both cost effective and can 
help us meet our emissions targets certainly are important and 
ought to be part of our approach. 

Mr. Hill. So the Administration's plan prescribed burning, to in- 
crease the burning of the forests. 

How does that help us meet the emissions goal? 

Dr. Yellen. I 'm sorry? 

Mr. Hill. The Administration has a plan to substantially in- 
crease prescribed burning of our national forests. 

Could you tell me how that's going to help us meet our emissions 
goal? 

Dr. Yellen. I'm not an expert on forestry management. And to 
discuss that, I really think I ought to send you somebody who's bet- 
ter qualified to discuss it than I am. I'd only point out that there 
are a number of different factors relating to forest management 
policy that have to be taken account of. 

And on the issue of burning, I 'm not the right person to ask that 
question to. 

Mr. Hill. So you're not aware of any aspect of our current forest 
management practices that would help us meet those objectives. 

Dr. Yellen. I'm not knowledgeable enough on this topic to re- 
spond to your question. 

I'd be happy to refer to this Committee somebody who can an- 
swer it. 

Mr. Hill. The last thing, Mr. Chairman, before I go, your goal 
when you were here, there were a lot of questions that arose again 
in your testimony that members wanted to understand fully the 
economic assumptions and factors that you use for your projections 
because you're aware of the fact that there are other economic mod- 
els out there that differ dramatically from what your economic 
models suggest. 

Dr. Yellen. Well, in fact, I've tried to summarize in my testi- 
mony this morning a great deal of economic research to help put 
our results in context. 

And the conclusion that I reached and would be happy to justify 
in greater detail is that our results lie more or less in the middle 
of what a large number of analyses are saying about Kyoto. 

Mr. Hill. Dr. Yellen, you know, it's said that if you have your 
feet in the refrigerator and your head in the oven, on average, your 
temperature is about right. 

An average doesn't mean much and it certainly doesn't determine 
accuracy. 

What we want to do is to get the factors so that we can make 
an analysis of the difference because even within the Administra- 
tion, there are different conclusions that are drawn. 

We need to first of all understand those factors and assumptions. 
Then we need to translate this into some sort of cost-benefit anal- 
ysis that we can use to compare alternative strategies, including 
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strat^ies that might increase the natural prcxesses to reduce car- 
bon dioxide build-up. 

I thank you. 

Thank you, Mr. Chairman. 

Chairman Talent. Next is Ms. TubbsJ ones. 

Ms. Tubbs J ones. Thank you, M r. Chairman. 

I'm going to make my questions brief in order to give my col- 
league, Ms. Millender-McDonald, at least a couple of minutes to 
make an inquiry of you. 

I want to go back to meaningful participation and get an under- 
standing as to what meaningful participation in fact means by de- 
veloping countries in this discussion about the Kyoto agreement. 

Dr. Yellen. I don't have a definition to give you of meaningful 
participation. But, certainly, if key countries would agree to take 
on targets, emissions targets, and to participate in international 
emissions trading, that would be sufficient, I believe, to constitute 
meaningful participation. 

Ms. Tubbs J ones. Let me delve just a little bit deeper, then. 

How many countries are we talking about in order to assess 
what meaningful participation is? 

Dr. Yellen. I don't have a pre-deter mined formula to give you. 

I can tell you that there are hopeful signs in that there are some 
countries that have agreed to voluntarily take on targets that are 
not in Annex I . 

Argentina and Kazakstan are two countries that have shown in- 
terest. And it is our hope, working diplomatically, intensively, that 
we will convince other countries. 

And we understand that, in presenting a treaty to the Senate for 
ratification, which is what's required of the Administration, that it 
will be our job to make the case that we have achieved something 
that constitutes meaningful participation. 

We will have to make that case. 

Ms. Tubbs j ones. So as you sit here, you have no particular goal 
in mind. 

Dr. Yellen. I don't want to determine in advance, pre-judge pre- 
cisely what that goal is. 

But as I've indicated, we're working intensively diplomatically to 
attempt to draw developing countries into this treaty, so that we 
will be able to make the case when the time comes that we've 
achieved that. 

Ms. Tubbs j ones. Then you recognize that your critics, by you 
responding as you're responding to me, say, well, what does that 
mean? 

Dr. Yellen. Yes. 

Ms. Tubbs j ones. And so, I'm sure as a result of that, you are 
going to work on how we can better respond, those of us who are 
supportive of this agreement, to that issue. 

Dr. Yellen. Yes. I think it's our job to justify— I mean, at the 
moment we're engaged in intense diplomatic efforts to try to move 
developing countries to participate in this agreement in ways that 
will be beneficial for us and for them and satisfy the Senate that 
we have achieved meaningful participation. 

We know that's the bar we have to jump over at the end of the 
day, and ought to, for this treaty to be ratified. 
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I would urge you to invite someone from the State Department 
to discuss our diplomatic initiatives in greater detail and what 
their interpretation would be of meaningful participation. 

Ms. Tubbs J ones. I yield to my colleague, M r. Chairman. 

Chairman Talent. Yes. 

Ms. Millender-McDonald. Good morning, Dr. Yellen. 

I first would like to speak to the Chair because, as it appears, 
our colleague had raised many scientific questions to you. And it 
appears that there needs to be a scientific expert who comes to this 
Committee to answer those questions, as opposed to posing those 
questions to you and you do not have the answers. 

It appears as if that is an indication that— and it seems to me 
that those are questions that are posed primarily to embarrass, if 
nothing else, in my opinion. 

And so, I do feel, Mr. Chairman, that if weYe talking about sci- 
entific questions being raised, we certainly should have the proper 
people being in this Committee to do so. 

Dr. Yellen, you say that you Ye trying to draw developing coun- 
tries into this Kyoto Protocol. And yet, they are saying that they 
will not come in because of new commitments or they have been 
excluded with— let's see if I can get you that so that I can ade- 
quately state that. 

They feel that they have been clearly excluded from new commit- 
ments in this protocol. 

So how do you expect to draw them in if, in fact, they feel that 
they have not been brought to the table with certain commitments 
that should be within this agreement? 

Dr. Yellen. First of all, we have a Clean Development Mecha- 
nism that is part of the protocol. 

I think the Clean Development Mechanism offers clear advan- 
tages in meeting the goals of the protocol and benefits for devel- 
oping countries. 

So one of the first things we need to do is to convince developing 
countries of the benefits to them of using this as a way to put in 
place environmentally friendly energy-efficient projects in countries 
that are growing rapidly. 

And we're doing that. 

Beyond that, I think we can try to convince them, and we are, 
of the benefits to them of taking on targets voluntarily, in spite of 
the fact that they're not obliged to do so under the terms of the 
treaty. 

And the reason that I think we have a chance in convincing them 
is because there is a win-win here. 

There is a potential win for developing countries because if they 
take on targets that represent reductions from their baseline emis- 
sions paths, but ones that are not excessively ambitious given their 
economic situations, they will have the ability to reduce emissions 
more than they're required to do so. 

They have the potential to do that at very low cost and they can 
earn income as well as resources for their development of their en- 
ergy sectors by selling emissions permits in the world markets to 
the United States and other developed countries. 

Ms. Millender-McDonald. And has this been articulated to 
them? 
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Dr. Yellen. Yes, indeed, it has been articulated. 

Ms. Millender-McDonald. And what has been the response 
that they've given? 

Dr. Yellen. I personally articulated this case in several in- 
stances in China and in other countries. 

I think that this is something that they are beginning to under- 
stand, that they can participate in ways that will be a win for 

them. 

And we're pursuing this diplomatically. There is a case to be 
made. 

On top of that, if you take a country like China and ask, what 
is its number -one environmental problem, I think the answer is air 
pollution. 

So they themselves are tremendously concerned about the ad- 
verse health consequences of their intensive reliance on coal. They 
see themselves developing rapidly with worse pollution, local pollu- 
tion problems. 

That isn't greenhouse gases. That's not climate change. But they 
have a motive to try to deal with coal and substitute cleaner energy 
in their own development. Even forgetting about greenhouse gases 
and climate change. 

When you combine their natural interest in controlling pollution 
with the possibility that they can abate emissions very cheaply, 
and particularly with the help of U.S. businesses that have the 
technology readily available to abate emissions of these countries 
at low cost, and then walk out ahead, having actually earned rev- 
enue because by abating emissions below their targets, they can 
sell these permits in world markets. 

We come out ahead. They come out ahead. 

Ms. Millender-McDonald. Well, truly. But are you suggesting, 

then, that the U.S. businesses are amenable to doing this with de- 
veloping countries such as China? 

Dr. Yellen. They would love to do it with countries like China 
because I think they can see in Chinese participation or other de- 
veloping country participation enormous gains for businesses. 

Businesses would have the opportunity to put into place at low 
cost technologies we already possess that would enable China to 
grow in a cleaner way. 

And it would boost their sales. It would give a boost to an impor- 
tant industry in the United States, namely, energy efficiency, the 
whole energy-efficient sector. 

It's terrific as a business opportunity and it's a win-win all 
around. 

Ms. Millender-McDonald. Well, you see it as a win-win. But 
do our U.S. businesses see it as a win-win for them, both here, do- 
mestically, as well as internationally? 

You're saying they do internationally. What about domestically? 

Dr. Yellen. I think even domestically, many of our businesses 
see the potential for a win here because we will be stimulating the 
development of new technologies and new cars and fuel -efficient 
cars and green technologies and environmental ly-sound tech- 
nologies. 

And that can be a real win for businesses. 
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Ms. Millender-McDonald. I am just absolutely excited about 
this issue. 

Mr. Chairman, I know I'm over time. I've seen the red light two 
minutes ago. 

But I would like for us to maybe, if I can suggest to you, Mr. 
Chairman, the Ranking Member, to have another hearing on this, 
but to bring some of the scientific people out because I would like 
to pose some questions myself to ones who perhaps have a more 
scientific view of this issue than perhaps the Doctor has. 

And thank you so much. 

Chairman Talent. I appreciate the gentlelady's comments. 

We had an extensive hearing on the science in the middle of last 
year. 

I don't generally restrict what members wish to ask about. Dr. 
Yellen testified as to the scientific underpinnings of this. And so, 

I thought it was fair for Mr. Hill to ask his questions, although I 
was thinking while he was doing it that we ought to have a hear- 
ing with the Subcommittee on Rural Enterprises. 

I'm very interested in reconvening this with Dr. Yellen again and 
perhaps somebody from the State Department, to find out, among 
other things, what analyses were made before they agreed to a 
seven-percent level below 1990 emissions. 

Because it does seem to me that this whole international trading 
system depends on the assumption that foreign countries are able 
to achieve their targeted emission levels much cheaper than we're 
able to achieve our targeted emission levels. 

Otherwise, they can't reduce the cost of our permits by close to 
90 percent, which means that they got a pretty good deal in terms 
of their targeted emission levels. 

One question I have is why we didn't get our target emission lev- 
els up a little bit, set at the 1990 levels the President originally 
suggested. 

Then maybe we could push them a little bit in negotiations to 
agree to a little bit less. Because I'm less concerned about win-win 
for them than I am about the effect on the American economy. 

We seem to be very concerned about win-win for foreign coun- 
tries and less concern^ about the impact on our own country. 

I 'm also going to inquire. Dr. Yellen, about what analysis you did 
perform before— and we'll get through this in written questions— 
before Kyoto. 

Let me ask you one other question. I know you have to go. 

What are we going to do if the other countries agree to targeted 
emission levels and then they cheat? 

Dr. Yellen. Compliance and monitoring is clearly a very impor- 
tant issue in the design of an emissions trading system, and it will 
be considered in great detail in that context. 

Chairman Talent. I understand. But I mean, since we are con- 
sidering— Mexico agrees to targeted emission levels, and then says 
it's doing below that, sells the permits to us, gets all our money 
and then builds whatever factories it wants. 

Dr. Yellen. There are a number of possible approaches to pro- 
vide incentives for compliance that, to trade, the countries would 
have to comply. 
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That will be the matter that's up for negotiation at the next con- 
ference. 

Ms. Millender-McDonald. And will there be penalties for those 
who do not comply? 

Dr. Yellen. Well, I don't want to pre-judge what's going to come 
out of that negotiation. That is what's to be decided, what form 
possible penalties could take. Could they relate to ability to trade? 

That's something that needs to be determined. 

Ms. Millender-McDonald. And are the tax incentives that the 
President is proposing, will this help our small businesses because 
I think that is critically an issue for small businesses as they en- 
gage in this whole reduction of emissions. 

Dr. Yellen. Well, the President has laid out a series of tax in- 
centives and other climate change initiatives. I think that small 
businesses certainly have the opportunity to benefit from the tax 
cuts that the President has proposed in his most recent budget and 
in last year's budget as well, to put in place energy-efficient tech- 
nologies. 

Ms. Millender-McDonald. I would like to. Dr. Yellen, see those 
specifically and especially for minority businesses. 

Thank you, Mr. Chairman. 

Chairman Talent. Yes. 

Dr. Yellen. Thank you. 

Chairman Talent. If we know they're cheating, they'll comply. 

Thank you. Dr. Yellen, for coming. 

The next witness— we do have another panel, I should have men- 
tioned. Actually, another witness. 

And Mr. Reinstein is not under a time constraint that I know of, 

SO 

Mr. Reinstein, I understand you don't have to go back to Helsinki 
for a week. So you have plenty of time here for us. 

Mr. Reinstein. I have lots of time. 

Chairman Talent. We'll go right to your testimony. It's Mr. Rob- 
ert Reinstein, who is the president of Reinstein & Associates Inter- 
national, I nc. 

Mr. Reinstein. 

STATEMENT OF ROBERT A. REINSTEIN, PRESIDENT, 
REINSTEIN & ASSOCIATES INTERNATIONAL, INC. 

Mr. Reinstein. Thank you, Mr. Chairman. I will try and very 
briefly summarize the main points of my written statement. 

This is a very, very complex issue. The science is extremely com- 
plex. I think we touched on some points this morning. But there 
are many factors affecting the global climate— thousands, prob- 
ably— of which human emissions are only one. And in particular, 
contrary to some impressions, no individual weather event can be 
attributed to human greenhouse gas emissions. 

The economic impacts of this issue are also extremely complex. 

One of the key factors, and I have highlighted it in my written 
remarks, is the rate of turn-over of capital stock. It has been said 
that carbon dioxide is the principal greenhouse gas and the over- 
whelming source of carbon dioxide is the burning of fossil fuels. 

That is primarily in four sectors. And in the United States, these 
four sectors account for emissions roughly as follows— electric utili- 
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ties, about 40 percent of our CO 2 , transport sector, about 30 per- 
cent, manufacturing sector, about 20 percent, and buildings, heat- 
ing and cooling and so forth, about 10 percent. 

An average power plant lasts 30 to 50 years. 

We're keeping our cars in some cases up to eight or 10 years. 
Trucks and buses hang around for 15 or 20 years. Airplanes— some 
of those 727s are 25 years old. 

Manufacturing facilities last from ten to 30 years on average. 
Particularly the largest, most energy-intensive ones, the world- 
scale steel and chemical plants, these are investments in the neigh- 
borhood of 30 years. 

Buildings last typically 50 to 80 years, maybe. Some a lot longer, 
some less. 

So we think of what is required in terms of the turn-over of the 
capital stock. The average lifetime of the capital stock that is emit- 
ting carbon dioxide is much longer than the timeframe of the Kyoto 
Protocol. So we have a problem here. 

I n light of these and some other factors, I have done some anal- 
ysis on the outlook for emissions in all Annex B countries, the in- 
dustrialized countries, under two different scenarios, and I have de- 
scribed these briefly in my statement. 

And what I conclude, based on analysis by gas, by sector, and in 
the case of carbon dioxide, by fuel source, is that most Annex B 
countries other than those in central and eastern Europe will not 
be able to meet their Kyoto targets through domestic measures 
alone, limited essentially by economic and political feasibility of 
measures. 

There are technical capabilities, but they take you beyond the 
economic and political threshold, what I call the pain threshold. 

I have looked at what you would get if you went across all Annex 
B countries and were allowed to trade among Annex B, how much 
supply might be available from those countries whose economies 
are in transition— Russia and Ukraine in particular— and how 
much might be needed by the OECD countries— the United States, 
Canada, J apan and so forth. 

And by my estimates, the demand for credits among the industri- 
alized countries is in the range of about 1.7 to about 3 billion met- 
ric tons of carbon dioxide equivalent per year. 

And the supply from the non-OECD countries— Russia, Ukraine, 
and the others— is perhaps in the range of 250 million to about 1.3 
billion metric tons of CO 2 equivalent. 

That leaves the buyers far short of what they need. 

The only other source of credits is the project-based flexibility 
mechanisms— joint implementation and the clean development 
mechanism. Tney've been discussed earlier today, and they are dis- 
cussed in my written testimony and attachments to it. 

There are inherent limits in getting credits through projects. You 
have to organize projects. There are guidelines that are still not 
agreed internationally on what will be credited from projects. 

And the volume of projects that would be required to produce the 
kind of supply of credits that the emission outlook suggests is huge. 
If we take the projects that have been done in the 1990s and re- 
ported to the UN Secretariat under the "activities implemented 
jointly" program, these projects, excluding the forestry projects, for 
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which there are no agreed rules yet, contribute about BYz million 
metric tons a year in total, about 43,000 metric tons per project. 

If that were any kind of an indication of what you could get out 
of projects, and we look at the OECD demand for credits, it would 
require between 40,000 and 70,000 projects at that rate to cover 
the deficit that the OECD countries fall short of their Kyoto tar- 
gets. 

I conclude from that and a number of other factors that the 
Kyoto Protocol targets are unrealistic and unachievable and that, 
as a result, a number of countries will probably hold back from 
ratification and the Kyoto Protocol, as originally agreed, will prob- 
ably never enter into force. 

And I have made some suggestions in my testimony for some ele- 
ments that might be include in a renegotiation to bring the Kyoto 
Protocol to a point where it could be ratified by important coun- 
tries. 

In the interest of time, I think you all have the testimony and 
it is available here. 

I will just stop there and go on to some questions. 

[Mr. Reinstein's statement may be found in the appendix.] 

Chairman Talent. Okay. What's your estimate about whether— 
give me the numbers— about whether the amount of credits avail- 
able will be adequate to meet the demand? 

What percentage of the total demand do you think will actually 
be available? 

Mr. Reinstein. What would actually be available? 

That's a judgment call. I would say that the range of the two sce- 
narios that I have for demand is between 1.7 and about 3 billion 
metric tons. 

My guess is, on the trends we're on, we're going to wind up some- 
where at about 2.2 to 2.5 billion metric tons, somewhere in that 
range is the likely demand. The 1.7 billion metric tons is a best- 
case. 

I n terms of supply, I believe the supply of credits is probably not 
going to exceed about 500 million, maybe 600 million metric tons. 
And this is from all sources, all three flexibility mechanisms. 

So- 

Chairman Talent. 30 percent of the demand. 

Mr. Reinstein. Yes. The likely supply falls seriously short of the 
likely demand for credits. 

So, in theory, and you can run computer models, if you had 
China and India and all these countries supplying credits in mas- 
sive quantities, you might be able to get the costs of complying 
with the Kyoto Protocol down to the kind of numbers the Adminis- 
tration is putting on the table. 

I 'm afraid that some of the assumptions that underlie those num- 
bers are not realistic. 

Chairman Talent. You say in your testimony, I would estimate 
the likely price of emission credits in a real international market, 
if one should ever come into being before the year 2010, at some- 
where between $150 and $200 per ton of carbon equivalent. 

I s that correct? 

Mr. Reinstein. That's what I say in there. And that is a judg- 
ment. 
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I have done energy analysis for about 25 years. And this, in es- 
sence, is energy analysis. It's analysis of where you might be able 
to save energy and generate a credit or also, political judgment as 
to how many credits countries are likely to make available in a 
market. 

I do not believe all the so-called "hot air," the excess emission al- 
lowances in eastern Europe, will be fully available on a world mar- 
ket. 

At this point, people don't know how big that supply might be 
and countries there are likely to keep some portion of it at home 
if they sell it at all. 

Chairman Talent. So your estimate is about ten times the Ad- 
ministration's estimate. 

I'll tell you, Mr. Reinstein, I'm kind of inclined to credit you. And 
you know why? Because you actually have estimates for supply and 
demand. 

Now how is it that you're able to have estimates for supply and 
demand and you're a very able person with, I 'm sure, a very accom- 
plished firm. And the government of the United States is not able 
to have estimates for supply and demand. 

I could ask that of Dr. Yellen. 

Mr. Reinstein. Well, I would say that the government of the 
United States probably does have estimates of supply and demand. 

My estimates of the emissions outlook for the Annex B countries 
are generally in line with estimates that have been done by others, 
publicly. 

Every industrialized country is to provide to the UN Secretariat 
for the Convention projections of their emissions to 2010. 

Most of these countries have done so. These were published in 
UN documents made available at the fourth meeting of the Con- 
ference of the Parties in Buenos Aires. 

You can take those numbers and add them up. You get the same 
result. 

You can take the projections of the International Energy Agency 
in Paris and add them up. 

I'm sure the Energy Information Administration of the Depart- 
ment of Energy has numbers. You can add them up. 

All these numbers are in the same ballpark. My numbers are 
right in the ballpark with everybody else's. 

And when you add them up, that's what you get for supply and 
demand. 

Chairman Talent. Could you perhaps explain— and I confronted 
Dr. Yellen with this— how the Council on Economic Advisors could 
have told the Committee the following: The Administration has no 
estimates of the demand for emission credits by year for the period 
2008-2012. Demand will be sensitive to a variety of factors that 
are quite difficult to forecast 10 to 14 years in advance, especially 
the rate of technological innovation and the diffusion and adoption 
of current innovations and those placed on the market over the 
next ten years for the same reason we have no estimates of the 
supply of emission credits. 

Could you explain how they could have said that if you can un- 
derstand this as an economist, and how they could have come up 
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with the range of a price between $14 and $23 per ton, without 
some estimates of supply and demand? 

Because my understanding, with my rudimentary knowledge of 
economics, is that the supply curve goes one way and the demand 
curve goes another way. And where they intersect is where you 
come up with a price. 

And if you don't have a supply curve and a demand curve, you 
can't get a price. 

Mr. Reinstein. That's a fairly reasonable assumption, Mr. Chair- 
man. 

As she said, and I heard her answer, there are obviously num- 
bers in the models. And when the model results come out, if you 
pull out the parts of the model output, you should be able to have 
those numbers. 

But it is true. Those are computer-generated things that lack the 
judgment of experience on whether those numbers are realistic. 

However, there are projections for emissions for each country. 
And those projections, which are public, give you the supply and 
demand. 

That is, if you have an estimate for how much our emissions are 
likely to be under different scenarios in 2010, and you know our 
Kyoto target, you simply take the difference and that difference is 
our demand for credits from outside the United States. 

And you can do this for each country that you can project their 
emissions. 

And we have emissions projections for all Annex B countries. 

They are difficult for Russia and Ukraine. I agree. Those are ex- 
ceptionally difficult. And I have been working on mine and revising 
them constantly because they are difficult. 

But I have a fair degree of confidence in the numbers that are 
in this paper and in the attachments to my statement. 

Chairman Talent. Will the European Union countries on net be 
sel I i ng— wel I , first of all, let me ask you this question. 

Is it likely that the United States is ever going to sell credits to 
anybody under the protocol? 

Mr. Reinstein. Well, in terms of likely, I don't believe it's likely 
that the United States will ratify the protocol. 

Chairman Talent. All right. Assuming it were ratified. 

Mr. Reinstein. But if we were to ratify the protocol, we have 
some opportunities for reducing emissions beyond what I would call 
the pain threshold, that is, what we would be willing to do on our 
own. But the cost of reducing emissions in j apan, for example, may 
be so much greater even than our pain threshold, that they would 
come and say, we'll pay you to do things you wouldn't be willing 
to do on your own. It's so painful to us, we're willing to pay and 
reduce these emissions in the United States. 

So it could happen that we actually sold a credit. 

Chairman Talent. So some country may have agreed to targets 
that were even harder for them than our targets are for us? 

Mr. Reinstein. Some countries may have done so. 

Chairman Talent. Are there any other countries or group of 
countries where we might be a net seller? 

Mr. Reinstein. j apan might be an example. 
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Chairman Talent. Japan. What about the European Union 
countries? 

Mr. Reinstein. The European Union is in a better situation, pri- 
mariiy because of the very significant reductions in Germany re- 
suiting from the reunification of East and West Germany, and aiso 
reductions in the United Kingdom from the switch from coai to gas 
in the eiectricity sector. 

However, by my estimate, even in the best case, they stiii faii 
short, primariiy because Germany faiis short of the 21 percent re- 
duction that it committed to under the burden-sharing in Europe. 

Chairman Talent. You know what i'm going to do before i get 
caught at this, i'm going to— because you can stick around. So i'm 
going to recognize the Ranking Member and then Ms. Tubbs-J ones 
who stuck around. And then i 'ii have some more questions for you. 

But in case they wish to ieave, i'ii recognize the gentieiady from 
New York. 

Ms. Velazquez. Thank you, Mr. Chairman, i don't think it's fair 
that Mr. Reinstein is here answering questions or criticizing or 
anaiyzing or making opinions on the testimony of Dr. Yeiien, and 
we don't have anybody here from the Administration. 

i think it couid have been more productive if he's here sitting in 
this panei and we have someone from the Administration sitting 
there, reacting to whatever he's saying. 

Chairman Talent, if the gentieiady wiii yieid for a second for a 
response to that. 

i did everything possibie to have Dr. Yeiien here as iong as pos- 
sibie. 

The Administration witnesses aiways want to go first, i tried 
when i became Chairman to have a ruie where they wouid go after- 
wards for preciseiy that reason. And they aii have been offended 
by the prospect of having to wait around for other peopie to testify. 

And since that is universaiiy the protocoi everywhere, i finaiiy 
gave up and aiiowed them to testify first. 

i am happy to— in fact, i am pianningto reconvene, i'm sure that 
Dr. Yeiien wiii be happy to respond to what Mr. Reinstein has said. 

Ms. Velazquez. And i guess we shouid have someone from her 
camp who couid aiso provide information that is scientific because 
it was deariy stated here that she was unabie to provide certain 
information. And she made it very dear. 

She is not in a position to offer those informations. That doesn't 
mean that they don't have the information, it means that the per- 
son who is the appropriate person to provide that information is 
not here. 

Chairman Talent. As rareiy as the gentieiady and i disagree, 
she testified extensiveiy about the scientific assumptions behind 
this. 

i was not— i'ii say on Mr. Hiii's behaif, i don't think it was wrong 
of him to go into science, given the fact that she went into science 
to justify this. 

Now i wiii agree with you that she is not a scientific expert. 

i've tried to set these hearings up so we have economics at one 
time and science at another time because i think they present two 
different questions. 
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I went into this very, very dubious about the science. And after 
the hearing we had, I saw the other case a little bit better. 

I'm still dubious, but much clearer in my judgment about that 
case than I am about the economics. 

But I'm happy— the gentlelady knows I do try and work with 
her. I did go on a long time in my questions with Dr. Yellen. 

But I set this up on the assumption that she could stay. So that 
wasn't my fault. And I'm happy to answer the gentlelady's ques- 
tion. I'm more than happy to nave a hearing where we make the 
science available. Or perhaps we could have a subcommittee hear- 
ing so that only those who are interested in it could go to that sub- 
committee and get that testimony. 

Ms. Velazquez. Well, thank you. 

Chairman Talent. I 'm happy to yield to you. 

Ms. Velazquez. And now, Mr. Reinstein, I understand that over 
the past two decades, we have experienced an average of 1.5 per- 
cent greater energy efficiency each year. 

We held a hearing last year and some of the panelists that pro- 
vided testimony provided this type of information. 

I'm asking you, if this trend continued over the next 12 years, 
wouldn't we achieve nearly all of the reduction needed under the 
protocol? 

Mr. Reinstein. I'm not sure what you mean by energy efficiency. 

If you mean energy intensity as the overall input of energy per 
unit of GDP output, that's a rather high number. That's a higher 
number than I have seen for the improvement in energy intensity. 

That's the usual measure. That is the GDP energy input ratio. 

I n fact, between 1970 and 1990 

Ms. Velazquez. So, Mr. Reinstein, you see how different people 
here come and provide different information. 

Mr. Reinstein. Yes. I 'd be happy to follow up. But my simple an- 
swer is, no, I do not think we can achieve the target by a simple, 
natural, and automatic improvement in energy efficiency, the so- 
called AE El— autonomous energy efficiency improvement. 

Ms. Velazquez. Mr. Reinstein, are you familiar with EPA's en- 
ergy star and green lights programs? 

Mr. Reinstein. Yes, I am. 

Ms. Velazquez. And what they have done? 

Mr. Reinstein. Yes, I am. 

Ms. Velazquez. Is it likely that the companies taking advantage 
of these programs are unique in one way or another, or would it 
be possible that similar savings could be achieved throughout the 
economy? 

Mr. Reinstein. I think this kind of savings is possible. We can 
extend this. And in my trend scenario, I assume that we continue 
to find other examples. 

That is, I call it trend rather than business as usual because I 
include things beyond current programs that I assume we will 
come up with over the next ten years. 

Ms. Velazquez. Has there been any effort to extrapolate these 
savings and emission cuts to the economy as a whole if similar pro- 
grams were to be undertaken on a broad scale? 

And if so, what do such extrapolations show in the Kyoto context, 
if you know? 
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If not, do you think a study of this kind would be warranted? 

Mr. Reinstein. I don't think you can extrapolate. 

First of all, these are unique situations, dealing with building 
lighting or computer efficiency, the energy star program and things 
like this. 

You can find individual opportunities like this. But to say that 
you could generalize it to all aspects of the economy I think is 
going beyond what is a reasonable assumption. 

Ms. Velazquez. Do you know how much of our energy needs are 
met with foreign oil supplies now? 

Mr. Reinstein. Oil supply? We're up close to half of our oil from 
imported oil. 

Oil overall is— I'd have to look at my numbers. I don't have them 
handy. But it's very important because it is the only fuel for trans- 
portation. And transportation, obviously, is a very big chunk of en- 
ergy consumption. 

Ms. Velazquez. How does that compare with the percentages 
during the oil crisis during the '70s, and when we faced threats 
from I raq at the time of the Desert Storm? 

Mr. Reinstein. I would say today, there has been a significant 
shift in U.S. energy use towards natural gas, for one thing. We 
were almost prohibiting natural gas use during the late '70s. We 
were forcing utilities to convert from gas and oil to coal. 

So there has been a significant shift back from coal towards gas 
in particular. 

And there has been a significant shift from direct use of energy- 
oil and gas— towards electricity. For example, for home heating, 
and in industry as well. There's been a general, very significant 
shift to electricity, which is the fastest-growing form of energy. 

But that is derivative. 

So then you have to go back and look at where the electric utili- 
ties get their energy. And there, coal continues to supply about 60 
percent of the power generation in the United States. 

Ms. Velazquez. Should international security considerations like 
Desert Storm or the crisis in the '70s, be included in a cost analysis 
of something like the Kyoto Proposal? 

Mr. Reinstein. In theory. In practice, it's very difficult to quan- 
tify a benefit because you would have to hypothesize an interrup- 
tion and you would have to hypothesize the economic impact of this 
hypothetical interruption. 

It is in theory do-able, but very difficult to do. 

I believe it is in our economic and security interest to have great- 
er energy efficiency. I have been a strong supporter. 

I was at the Department of Energy in the '70s. I was at the Fed- 
eral Energy Administration, which preceded the Department of En- 
ergy before the Department of E nergy was created. 

So I've been a strong supporter for 25 years of energy efficiency. 
And I think there are multiple benefits. We should pursue a num- 
ber of things. 

They will not, however, get us to the Kyoto targets. 

Ms. Velazquez. Thank you, Mr. Chairman. 

Chairman Talent. I'll recognize Ms. Tubbs-J ones for questions. 

Ms. Tubbs J ones. Thank you, M r. Chairman. 
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Mr. Reinstein, I'm a new member of Congress. This is my first 
hearing with r^ard to the Kyoto treaty. 

What I 'm trying to understand is what is Reinstein & Associates? 

Mr. Reinstein. It's a consulting firm. It's a small business, in 
fact. It's very appropriate that I 'm before this Committee. 

Ms. Tubbs J ones. But that's not why you're here to testify be- 
cause you're a small business. 

Mr. Reinstein. No. 

Ms. Tubbs Jones. You're here to testify to the issues of the 
Kyoto treaty. 

Right? 

Mr. Reinstein. That's correct. 

Ms. Tubbs Jones. Okay. Just so we're clear on where we're 
going. 

How long has Reinstein & Associates been in business? 

Mr. Reinstein. Three years. 

Ms. Tubbs J ones. And prior to the three years, what were you 
doi ng? 

Mr. Reinstein. I was a consultant for three years before that. 

Prior to that, I was deputy 

Ms. Tubbs J ones. You were doing consulting three years before 
that for whom? 

Mr. Reinstein. I consulted for a number of people. But I have 
not represented anybody. 

That is, consulting can be many different things. I provide anal- 
ysis, assessments and, on occasion, advice to a wide range of 

Ms. Tubbs J ones. Name five clients for me. 

Mr. Reinstein. Five clients. The Edison Electric I nstitute. 

Ms. Tubbs J ones. Okay. 

Mr. Reinstein. The Dow Chemical Company. 

Ms. Tubbs J ones. Okay. 

Mr. Reinstein. The Ford Motor Company. 

Ms. Tubbs J ones. Okay. 

Mr. Reinstein. The Canadian Electricity Association. 

Ms. Tubbs J ones. Okay. One more. 

Mr. Reinstein. The Electric Utilities of J apan. 

Ms. Tubbs Jones. Have you ever testified on behalf of the 
United States? 

Mr. Reinstein. I have never testified on behalf of anybody, ex- 
cept the United States Government. 

Ms. Tubbs J ones. Okay. So, then, you've done this consulting, 
but never been required to publicly give testimony with regard to 
the product of your work. 

Mr. Reinstein. Since leaving government, this is the first time 
I 've testified in six years. So this is the first time I 've testified since 
leaving government. 

Ms. Tubbs J ones. Okay. And the five people that you Just, five 
companies, five or six 

Mr. Reinstein. Entities. 

Ms. Tubbs J ones. Entities, companies, entities. 

Mr. Reinstein. That's Just an example. 

Ms. Tubbs Jones. We won't mince words on it, Mr. Reinstein. 
And let me ask the questions, okay? 

Thank you. 
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The six years you've been consulting for them, you've never been 
required to testify with regard to your work. 

Is that fair? 

Mr. Reinstein. I have not been required to testify for any rea- 
son. 

Ms. Tubbs Jones. Or asked to present your findings before a 
committee. 

Mr. Reinstein. I have not. 

Ms. Tubbs J ones. So what was the purpose of your consulting? 

Mr. Reinstein. To provide them assessments of what was going 
on internationally, in particular, in negotiations, what I thought 
would be the likely future course of negotiations, what 

Ms. Tubbs J ones. Hold on for a second. What do you mean, what 
was going on, internationally? 

Mr. Reinstein. There has been an international process in the 
climate change issue going on since 1988, frankly. It's when the 
I PCC was created. 

I had been part of that process almost from the beginning. 

Ms. Tubbs J ones. I n what capacity, sir? 

Mr. Reinstein. As a member of U.S. delegations, as head of U.S. 
delegation, as chairman of the UN Inter-Governmental Panel on 
Climate Change working group on responses to climate change. 

And since leaving government, as a nongovernment observer to 
the international 

Ms. Tubbs J ones. When did you leave government, sir? 

Mr. Reinstein. I left government in April, 1993. 

Ms. Tubbs J ones. And what were you doing at that time? 

Mr. Reinstein. Prior to leaving government? 

Ms. Tubbs J ones. No. When you left government, what were you 
doi ng? 

What was your position at the time that you left? 

Mr. Reinstein. You mean what position did I leave or what posi- 
tion did I take? 

At the time I left, I was in transition. 

Ms. Tubbs Jones. What was your position with government 
when you left, sir? 

Mr. Reinstein. My position with government, I was Deputy As- 
sistant Secretary of State for Environment, Health, and Natural 
Resources. 

Ms. Tubbs J ones. And what was your responsibility? 

Mr. Reinstein. My responsibility was overseeing all inter- 
national activity for the United States in those areas. 

Ms. Tubbs J ones. And why did you leave? 

Mr. Reinstein. I left because during that brief period prior to my 
leaving, I had the category that I served at the pleasure of the Sec- 
retary of State and the President. 

They decided that they no longer needed my services, so they 
asked me to leave. 

But I had been in government 

Ms. Tubbs J ones. And so that's why you sit here today so crit- 
ical of government, isn't it? 

Mr. Reinstein. No, that is not why I sit here today. 

Ms. Tubbs J ones. I have no further questions. 
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Mr. Reinstein. Mr. Chairman, may I have permission to respond 
to that? 

Chairman Talent. Yes. i'ii certainiy iet the gentieman respond. 

i give great ieeway to members to ask questions, i wiii say that 
Mr. Reinstein's biography, his curricuium vitae, is avaiiabie. in 
fact, it's inciuded as part of his statement. 

i wiii read some of his quaiifications to testify and then you may 
certainiy finish and make any other comments you may wish, Mr. 
Reinstein. 

He was the Deputy Assistant Secretary for Environment, Heaith 
and Naturai Resources, 1990 through 1993. 

He was responsibie for coordinating U.S. internationai environ- 
mentai and heaith poiicy, inciuding internationai aspects of such 
issues as giobai dimate change, ozone iayer protection, acid rain, 
hazardous chemicais, hazardous wastes, endangered species, for- 
ests and other conservation issues, biotechnoiogy, AiDS, and other 
heaith issues. 

He was the chief U.S. negotiator for UN negotiations on a 
Framework Convention on Ciimate Change— i can't read that 
date — 1990. 

Chief U.S. negotiator for Copenhagen Amendment to the Mon- 
treai Protocoi on substances that depiete the stratospheric ozone 
iayer. 

And his vitae goes on for a iong time after that. And you cer- 
tainiy may have the opportunity to make any other comments you 
may wish to make. 

Mr. Reinstein. Thank you. if i couid respond to the gentieiady, 
i served at the request of the President and the White House, for 
a brief period at State Department. 

However, i was not a Repubiican. And i was asked to serve in 
that capacity because of my professionai background, not because 
of any poiiticai affiiiation. 

i served for neariy 20 years in government, under five different 
presidents. And during my entire government career, i tried to 
bring the best anaiysis to poiicy-making that i couid. 

i worked in three distinct fieids. 

The reason i am here today, and i have been quiet for 572 years 
after ieaving government, is that i feei that the poiicy that was 
adopted and exempiified in the Kyoto Protocoi is a mistake. 

i think they made a mistake in Kyoto 

Ms. Tubbs J ones. The government didn't force you to be quiet, 
however. 

Chairman Talent, i wiii say to the gentieiady, he's responding 
to my questions. And whiie i 'm 

Ms. Tubbs J ones. But Mr. Chairman 

Chairman Talent. The gentieiady wiii suspend. The gentieman 
is responding to my questions. 

Ms. Tubbs J ones. Then have him direct his remarks to you. 

Chairman Talent. The gentieiady wiii suspend. He's responding 
to my questions. 

i certainiy— if the gentieiady wouid iike an opportunity to ask 
further questions, i wiii consider that. 
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I'm not as strict regarding the regular order as some chairmen 
are. But the gentlelady should ask for permission and ask me to 
yield 

Ms. Tubbs J ones. Mr. Chairman, I would ask you to yield just 
to have him direct his comments to you since those are your ques- 
tions versus directing them to me. 

Chairman Talent. All right. I will yield for the gentlelady's com- 
ment. 

The Chair does not exercise or administer the Rules of the Com- 
mittee in an attempt to cut off any debate or any legitimate point 
that's made, and all members are aware of that. 

I did not restrict the gentlelady's questions, which were strong. 
This is an important issue. 

However, I do also allow witnesses, when their credibility, or at- 
tempts have been made to impeach their credibility, to respond. 
I 've done that for witnesses on both sides and in response to ques- 
tions from both sides. 

So I am going to permit this Witness to respond. I would caution 
the Witness, of course, that his remarks should be made in re- 
sponse to my questions. 

But you're fully entitled to present any comments you may wish 
to make about your background or your reason for testifying here. 

Mr. Reinstein. Thank you, Mr. Chairman. 

As I understand it, the question was why I chose to come and 
make my views available to the Congress at this time. 

And the reason is that I believe that I have experience and in- 
sights into this issue which would be important and valuable for 
good public policy-making. 

That is why I came forward. I came forward in my personal ca- 
pacity, representing no one, to provide views based on a number of 
years, decades of experience that I thought would be useful in the 
formulation of good public policy. 

That is the only reason I came forward. 

Chairman Talent. I'd be happy to recognize the gentlelady from 
New York. 

Ms. Velazquez. Mr. Reinstein, you mentioned some clients that 
you have and that you have been working for. 

I just have one question and a final question. 

How do those companies or clients will be impacted if the Kyoto 
agreement is ratified? 

Mr. Reinstein. I would be happy to provide the Committee with 
a list of my past and present clients. They will be impacted in 
many different ways. 

And in fact, my clients also include people other than companies. 
They include, for example, the World Bank. They have included the 
United Nations Environment Program. And th^'ve included envi- 
ronment ministries of some of the governments in Europe. 

So the impacts on them will be difficult to judge. 

But I can provide a list of my past and present clients and you 
can see the diversity of that group. 

Chairman Talent. Well, if Dr. Yellen is right, it will be win-win 
for everybody. 

Mr. Reinstein. Let's hope so. 
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Chairman Talent. And the businesses of the country will just 
love it. 

I have a few more questions and I appreciate your patience, Mr. 
Reinstein. 

Discuss the situation that you anticipate in Russia. Will Russia 
be a big producer of credits if this protocol were ratified? 

I f so, why? I f not, why not? 

Mr. Reinstein. I think Russia has significant potential for cred- 
its for trading. And that is because of the very poor state of their 
economy and the fact that their target was set at 1990 levels. 

They will do very well, very well, indeed, if their emissions are 
back up to 1990 levels by 2010. 

I think they will not be. They will be still quite significantly 
below 1990, if anything like the current trends continue. 

Whether they would sell all of the difference between their likely 
emission levels in 2010 and their Kyoto target to the United States 
or anybody else is a different question. 

And there, I 'm not so sanguine that they will simply transfer for 
whatever price the total difference between their actual emissions 
and their Kyoto target to the U nited States or anyone else. 

The question also came up as to how do we verify and track 
whatever is sold— who sells it, where does the money go? 

Those are some very big questions. 

In order to be able to engage in a program where Russia would 
make very significant emission rights available to the United 
States, they would obviously have to organize a whole program, 
identify projects, if it's project-based, and what not. 

They're having some very serious difficulties organizing their 
economy these days. I think they will have very serious difficulty 
organizing this kind of effort as well. 

So I see a much more modest supply out of Russia potentially 
than a lot of analysts. But it is for reasons having to do with the 
internal difficulties that they're having, not just the fact that 
they're short of their emissions target. 

Chairman Talent. One concern I had was the possibility of some 
kind of cartel or something developing with regard to these credits. 

Now, on the one hand, it would clearly be in the interest of coun- 
tries that have a lot of these credits to try and artificially raise the 
price through some kind of monopoly or cartel. 

On the other hand, I am a believer that those things are hard 
to sustain against— if there is a truly functioning kind of free mar- 
ket. 

And you look at OPEC, for example, which has been successful 
in raising prices above the market level. But that's continually 
breaking down and it's difficult for them to sustain. 

Would you give me your opinion on that? Do you think that 
under this kind of a trading regimen, it would be likely that we'd 
have some kind of a cartel designed to raise prices above a pure- 
market level? 

Mr. Reinstein. I 'm not clear that we would have a cartel. 

I think, obviously, sellers would try to extract the maximum 
rent, the maximum economic benefit they could get from their cred- 
its. 
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That is why I conclude that credit prices will be much higher. 
That is to say, people will not sell at cost, but will sell for what 
they think they can get from a market where, by my estimate, de- 
mand far excels supply. 

Chairman Talent. And the demand would be inelastic, would it 
not, since it's required by the law? 

Mr. Reinstein. If in fact a country has ratified, it is legally re- 
quired to meet its target. And if it has to buy credits from outside 
or take very painful domestic measures, its demand is fairly inelas- 
tic. And that will tend to drive the price up. 

Chairman Talent. You probably disagree with this because you 
sound like you're a lot less of a populist than I am. But it just 
seems to me that we probably comply— if past precedent is any his- 
tory, we'd comply. 

Mr. Reinstein. Yes. 

Chairman Talent. And I bet we'd be strict as all get out. If 
somebody tried to open up— my brother tried to add a few tables 
to his tavern and ended up using a little more electricity, they'd 
come down on him like a ton of bricks. But the rest of the world 
might not comply so well. 

That's one of the concerns I have with this. 

Mr. Reinstein. I think the United States has a very good record 
of compliance with those treaties it has ratified, and that is the 
way we approach the ratification process. 

Compliance in other parts of the world, indeed, on average, is not 
as good as it is here in the United States. There is a danger that 
compliance would not be as effective in all other countries that we 
compete with economically. 

Chairman Talent. It would be worth a lot of money to them be- 
cause the ideal scenario would be to fudge the numbers so that you 
could expand pretty much what you want at the same time as 
you're selling credits to the richest country in the world for permis- 
sion for it to expand its economy. 

Not only are you getting the immediate transfer of the cash, but 
you're making our economy less competitive and our goods less 
competitive on the world market. 

Mr. Reinstein. That is a risk. That's a very real risk. 

Chairman Talent. All right. That's all I have. I notice a couple 
of people— I 'm sorry. The gentlelady? Go right ahead. 

Ms. Velazquez. I have a question. Mr. Reinstein, do you know 
if anyone has done any study or analysis about how much of Amer- 
ican corporations who have relocated to developing countries, how 
much of the greenhouse gas problem they have contributed? 

Mr. Reinstein. There have been studies on the shift of particu- 
larly basic manufacturing from the U.S. and other industrialized 
countries into developing countries. 

The reasons for these shifts are very complex. Sometimes they 
have to do with availability of raw materials where the deposits of 
those raw materials in the United States and Canada, for example, 
have become depleted and there's a richer deposit in the developing 
country. 

Sometimes they have gone for tax reasons. 

They may have gone where people have set environmental stand- 
ards, the so-called pollution havens. 
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I don't think— I have never seen a good study that is abie to sep- 
arate that factor out from aii of the other economic or fiscai tax- 
ation factors that, in combination cause reiocation, i have never 
seen a good anaiysis that is abie to isoiate that factor from aii the 
other factors that may cause a company to reiocate. 

it's very difficuit. it sounds simpie, but it's actuaiiy very difficuit 
to anaiyze. 

Ms. Velazquez. But it wouid be very interesting to know how 
much of the greenhouse gas probiem has been caus^ by American 
corporations in those deveioping countries. 

Chairman Talent. There were, it iooks iike to me, a coupie peo- 
pie who stayed from Dr. Yeiien's staff. And the Ranking Member 
made the point that there was no opportunity to respond. 

i don't know if you wish to offer any comments for the record, 
anybody who stayed from Dr. Yeiien's staff. 

Ms. Anderson. Not at this time. 

Chairman Talent. Okay, i wanted to give you that opportunity 
if you wished. 

Ms. TubbsJ ones. Mr. Chairman? 

Chairman Talent. Yes, i recognize the gentieiady. 

Ms. Tubbs J ones, i'd iike to thank Mr. Reinstein for his testi- 
mony. 

Chairman Talent, i thank the gentieiady for her comments. And 
i wouid, aiso, and we appreciate your coming here. We didn't keep 
you the whoie week you're going to be in the United States, any- 
way. 

Thank you, Mr. Reinstein. 

Mr. Reinstein. Thank you very much, it was a pieasureto come 
here, and i 'd be happy to come back. 

Thank you. 

Chairman Talent. Without objection, we'ii keep the record open 
for ten additionai days to submit further questions. 

The Committee is adjourned. 

[Whereupon, at 11:40 a.m., the hearing was adjourned.] 
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Statement of Chairman J ames M. Talent 

Good Morning. Today, the Committee on Smaii Business wiii examine the Kyoto 
Protocoi's impact on the United States economy. Specificaiiy, I want to focus on the 
Administration's J uiy 1998 economic anaiysis, a document reieased after J une 4, 
1998, when Dr. J anet Yeiien first testified about the Protocoi in front of this Com- 
mittee. 

The Kyoto Protocoi requires the United States to reduce its greenhouse gas emis- 
sions 7% beiow its 1990 ieveis by 2012. Historicaiiy, there is a direct correiation be- 
tween increases in greenhouse gas emissions, energy use and gross domestic prod- 
uct. Increased domestic production, in most cases, creates more jobs and permits 
more Americans to participate in the American dream of small entrepreneurship. 
Nevertheless, the Administration's analysis suggests we can reduce greenhouse gas 
emissions with minimal economic impact, including no aggregate loss of jobs. 

Although the United States signed the Kyoto Protocol last November, the Admin- 
istration's policy relies on future negotiations for an unlimited international trading 
system that includes "meaningful participation from key developing countries." Dr. 
Yeiien attempts to justify the Administration's policies by predicting that through 
the trading system the United States can reduce carbon dioxide permit price 93% 
from domestic actions alone. 

Dr. Yeiien previously suggested China, India, South Korea and Mexico are among 
"key developing countries." The Administration's analysis assumes these countries' 
"meaningful participation" requires an agreement to accept emissions target that 
are "equal to . . . business as usual emissions levels in 2010." this means that while 
the U.S. is required to reduce its greenhouse gases by 7% below 1990 levels, these 
countries can participate in the Kyoto Protocol by emitting the same amount of 
greenhouse gases as they would emit absent the Kyoto Protocol. 

This policy hinders American corporation's domestic expansion, encourage domes- 
tic downsizing and promotes corporate relocation abroad. The Administration's anal- 
ysis permits an American company to produce carbon dioxide emissions at a busi- 
ness as usual pace in countries such as Mexico, earn "credits" by cutting American 
jobs and cash in the credits at the expense of American businesses that decide to 
expand or remain status quo domestically 

Nevertheless, developing countries refuse to publicly discuss the adoption of emis- 
sion limits. At the latest Council of Parties meeting in Buenos Aires, a group of de- 
veloping countries removed the issue from the agenda. The Indian Ambassador 
echoed these sentiments in a letter to my office. 

With or without developing country participation, the Protocol is bad for American 
business, especially small businesses whose minimal capital turnover and expo- 
nential expansion dreams depend on affordable and abundant energy. These kinds 
of concerns are the reason I maintain the Kyoto Protocol sells out American jobs, 
American enterprise and American prosperity. 

We have two witnesses who will appear before the Committee today, including Dr. 
J anet Yeiien. Before we turn to those witnesses, I will recognize the distinguished 
ranking member for any statement she may wish to make. 

Statement of Hon. Carolyn McCarthy 

Thank you Mr. Chairman, and Congresswoman Velazquez, for scheduling this 
hearing to obtain a better understanding of the economic impacts the Kyoto Protocol 
will have on small businesses. 

Small business owners throughout my district have expressed concern over the 
economic as well as labor implications this protocol will have on them. A major con- 
cern involves the difference between actual costs. It is my understanding that nu- 
merous studies have been prepared by private firms as well as the Clinton Adminis- 
tration that predict these cost. They range from costing an American household 
$2,700 a year to $112 per family per year. This is quite a cost disparity. 

Another concern involves possible loss of American jobs if underdeveloped coun- 
tries are not held by the same pollution reduction standards as developed countries. 
An estimate by the Wharton Econometrics Forecasting Association, Inc, predicted 
that 2 million jobs would be lost if emissions fall 7% below the 1990 levels. This 
is unacceptable. Although I am supportive of the reduction in greenhouse gases, I 
believe that all countries should make an attempt to remedy this problem. This is 
not just an American problem or European problem, it is a global problem. If unde- 
veloped countries are allowed to produce as many greenhouse gases as they wish, 
we are ignoring the main objective of the Kyoto Protocol which aims to improve the 
environment. 

If businesses within developed countries are forced to abide by emission levels 
stated in the protocol, it seems to me that they would take their business, as well 
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as jobs, to a country that does not fall under the protocol. We have already seen 
this occur with the quest for cheap labor. Many times the quest for a profit over- 
shadows adequate wages and environmental protection. 

1 support the Administration's attempt to Include undeveloped countries In the 
Kyoto Protocol. However, I would like to see any confusion surrounding the exact 
cost of this protocol clarified. 

Thank you Mr. Chairman. 

Testimony of Dr. J anet Yellen, Chair, Council of Economic Advisers 

Thank you, Mr. Chairman. 1 appreciate having this opportunity to discuss with 
you the economics of climate change and the Administration's efforts to address this 
significant environmental challenge. As you know, the Administration released a re- 
port last J uly, entitled 'The Kyoto Protocol and the President's Policies to Address 
Climate Change: Administration Economic Analysis." The report states that. In the 
Administration's view, the costs of achieving our Kyoto target would be modest If 
we can succeed In Implementing International trading, joint implementation, and 
the Clean Development Mechanism in an efficient manner and we achieve meaning- 
ful developing country participation. In addition, since the 1997 Kyoto Conference, 
a variety of research of the economics of Kyoto, and especially on the economics of 
Kyoto's flexibility mechanisms, has been undertaken. Today, I will provide a brief 
summary of the Administration's Economic Analysis and review several of the key 
findings in the recent economic literature on climate change. 

THE POTENTIAL IMPACT OF CLIMATE CHANGE 

The Intergovernmental Panel on Climate Change (IPCC) concluded in 1995 that 
"the balance of evidence suggests that there is a discernible human influence on 
global climate." Current concentrations of greenhouse gases have reached levels well 
above those of preindustrial times. If growth in global emissions continues 
unabated, the atmospheric concentration of carbon dioxide (CO 2 ) will likely double 
relative to its preindustrial level by midway through the next century and continue 
to rise thereafter. As a result of the increased concentration of CO 2 , the IPCC esti- 
mates that global temperatures will increase by between 2 to 6 degrees Fahrenheit 
in the next 100 years, with a best guess of about 3.5 degrees Fahrenheit. Potential 
consequences associated with this shift in climate include a rise in sea levels, great- 
er frequency of severe weather events, shifts in agricultural growing conditions from 
changing weather patterns, threats to human health from increased range and inci- 
dence of diseases, changes in availability of freshwater supplies, and damage to eco- 
systems and biodiversity. Further discussion of the costs of climate change is con- 
tained in the Administration Economic Analysis.^ 

THE KYOTO PROTOCOL AND THE BUENOS AIRES CONFERENCE OF THE PARTIES 

The Kyoto Protocol provides several mechanisms that would allow countries to 
achieve the emissions targets established in this agreement in a cost-effective fash- 
ion. These mechanisms, which permit what we have termed "when", "what", and 
"where" flexibility in meeting the Kyoto emissions targets, are described in detail 
in the Administration Economic Analysis. Since securing international emissions 
trading, the Clean Development Mechanism, and joint implementation in Kyoto, the 
Administration has worked in bilateral and multilateral areas to promote under- 
standing of these mechanisms and to develop rules that will promote their efficient 
operation. Last fall in Buenos Aires, a workplan to resolve key implementation issue 
regarding these mechanisms by the end of 2000 was agreed to by all the partici- 
pating countries. I want to reiterate that efficient implementation of these flexibility 
mechanisms is critical to reducing the costs of achieving the targets established in 
the Kyoto Protocol. 


COSTS OF action 

In assessing the economic effects of the Kyoto Protocol, the Administration has 
drawn on the insights of a wide range of models and analysis. Examples include 
models of the energy sector and economy over the next 25 years, such as those par- 
ticipating in the Stanford Energy Modeling Forum, the Intergovernmental Panel on 
Climate Change's review of the economic and social dimensions of climate change, 
the work of the Organisation for Economic Co-operation and Development (OECD) 
on the economic dimensions and policy responses to global warming, and the Admin- 


ipiease refer to the attached paper copy or http://www.whitehouse.gov/WH/New/html/ 
kyoto.pdf for a PDF version of this document. 
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istration's staff-level Interagency analysis. In addition, the Administration used 
other tools, such as a meta-analysis, basic economic reasoning, overviews of the do- 
mestic and International energy sectors, statistics regarding energy efficiency and 
greenhouse gas emissions, and economic Indicators from World Bank, International 
Energy Agency, and Energy Information Administration databases. 

Assuming that effective mechanisms for International trading, joint Implementa- 
tion, and the Clean Development Mechanism are established, and assuming also 
that the United States achieves meaningful participation by key developing coun- 
tries, the Administration's overall assessment Is that the economic cost of attaining 
the targets and timetables specified In the Kyoto Protocol will be modest for the 
United States In aggregate and for typical households. This conclusion Is not en- 
tirely dependent upon, but Is fully consistent with, formal model results. The Ad- 
ministration believes that there are limitations to relying on any single model to as- 
sess the economic Impact of the Kyoto Protocol. However, model results can further 
Inform and Improve the understanding of the effects of climate change policy. To 
complement the economic analysis of the Administration's policy to address climate 
change, we have conducted an Illustrative assessment with a modified version of the 
Second Generation Model (SGM). The results from the SGM substantiate the conclu- 
sion that the economic effects of an efficient, effective, and global policy to address 
the risks of climate change will be mcxfest. 

An assessment using the SGM model that accounts for effective trading and de- 
veloping country participation yields permit price estimates ranging between $14/ 
ton and $23/ton, and direct resource to the U.S. between $7 billion and $12 billion/ 
year (1997 dollars). The range reflects uncertainty about the extent of Annex 1 par- 
ticipation In International trading. 

Under the assumptions of the Administration's analysis, permit prices In the 
range of $14/ton to $23/ton translate Into energy price Increases at the household 
level between 3 and 5%. Under these permit prices, fuel oil prices would increase 
about 5 to 9 percent, natural gas prices about 3 to 5 percent, gasoline prices about 

3 to 4 percent (or around 4 to 6 cents per gallon), and electricity prices about 3 to 

4 percent. This increase in energy prices at the household level would raise the av- 
erage household's energy bill in ten years by between $70 and $110 per year, al- 
though such predictions may not be observable because they would be small relative 
to typical energy price changes, and nearly fully offset by electricity price declines 
from Federal electricity restructuring. By 2008-2012, the anticipated 10 percent de- 
cline in electricity prices from restructuring is projected to lead to expenditure re- 
ductions of about $90 per year for the average household. 

The illustrative modeling analysis does not account for several key components of 
the Kyoto Protocol and the Administration's policies to reduce greenhouse gas emis- 
sions. These include the benefits of reducing net emissions through cargon sinks, 
the Administration's electricity restructuring proposal, the Administration's Climate 
Change Technology Initiative (increases in R&D funding and new tax incentives in 
the Administration's FY 2000 Budget), the Administration's sectoral consultations 
to encourage and support voluntary efforts by U.S. industry to undertake emissions 
reductions, including the provision of credit for early action, and the Administra- 
tion's efforts to reduce federal energy use. There are also ancillary benefits of reduc- 
ing greenhouse gas emissions— in particular, the corresponding reductions in con- 
ventional air pollutants like sulfur dioxide and fine particular matter. These bene- 
fits along could produce savings equal to about a quarter of the costs of meeting 
our Kyoto target. 

The Administration released earlier this month its proposed electricity restruc- 
turing legislation. The Administration's proposed Comprehensive Electricity Com- 
petition Act (CECA) is estimated to reduce greenhouse gas emissions by about 40 
to 60 million metric tons of carbon equivalent per year by 2010. Further, the elec- 
tricity restructuring proposal provides potential cost-savings in four areas: dispatch 
efficiency, improved capital utilization, savings in capital additions and cost reduc- 
tions in fuel procurement, non-fuel operation and maintenance expenses, and ad- 
ministrative and general expenses. These four categories of savings, when trans- 
lated to consumers, are likely to reach or exceed $20 billion annually. The Depart- 
ment of Energy is revising its technical analysis of last year's proposal to reflect 
changes in the latest proposed legislation and will release the new analysis to the 
public in the near future. 

RECENT RESEARCH ON THE ECONOMICS OF CLIMATE CHANGE 

Since December 1997, many economists have conducted and made available their 
analyses of the Kyoto Protocol. I have noted in previous appearances before Con- 
gressional Committees that there are limitations to relying on one or a small set 
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of models and that we were eager to see assessments of the Kyoto Protocol by other 
models. Two large efforts have been undertaken to coordinate and compile modeling 
results on the Kyoto Protocol. First, the Stanford University Energy Modeling 
Forum (EMF), a long-running model comparison exercise Involving many of the 
leading climate and energy models, has coordinated full scale analyses of the Kyoto 
Protocol. Second, the Organization for Economic Co-operation and Development 
(OECD) held an economic modeling workshop this past fall, and has since published 
the proceedings of this workshop which Includes 16 papers. In addition, several re- 
search teams have undertaken work In evaluating the potential for Intergas trading 
and the cost-savings of a six-gas target relative to a carbon dioxide-only target. 1 
would like to take this opportunity to provide an overview of this recent research. 

Kyoto Modeling Analyses 

The final results of the Energy Modeling Forum comparison exercise of the Kyoto 
Protocol reflect the work of twelve modeling teams from the United States, Europe, 
and Asia. 2 in evaluating the Kyoto Protocol, all of the participating teams used eco- 
nomic models that Incorporate the potential for International trading In greenhouse 
gas permits. The OECD workshop Included presentations by 10 modeling teams, 9 
of which had global models as well.^"^ By explicitly Incorporating International trad- 
ing, these models can evaluate the opportunities for cost-savings through trading 
among Annex 1 nations and among Annex 1 and developing countries were they to 
adopt emissions targets. Since the Kyoto Protocol enables all countries with emis- 
sions targets to trade emissions allowances among other countries with targets, 
these models are well-suited to assess the economic Implications of the International 
trading component of the agreement. 

While the models used In the EMF exercise and the OECD workshop can assess 
International trading, there are several other flexibility mechanisms of the Kyoto 
Protocol that they cannot, at present, readily assess. For example, these models did 
not Incorporate the effects of sinks. While several modelers did assess the economic 
costs of achieving the Kyoto targets with "off-line" assumptions about sink activity, 
none Incorporated an Integrated energy-land use model. Further, most of the mod- 
elers did not evaluate opportunities to reduce costs by trading across greenhouse 
gases. These models are primarily energy models and are focused on the economics 
of reducing carbon emissions from fossil fuel combustion. Again, some modelers ana- 
lyzed the Protocol by making some "off-line" assumptions about the potential reduc- 
tions In non-carbon dioxide greenhouse gases, but none employed a model with cost 
curves for these gases. Finally, It should be noted that these models did not Include 
opportunities for emissions reduction through Administration proposals, such as 
electricity restructuring or the Climate Change Technology Initiative, that could 
slow the growth over time of greenhouse gas emissions thereby lowering greenhouse 
gas permit prices. 

The results from both the EMF and OECD efforts provide very useful context for 
the Administration's economic analysis. First, the Illustrative model used by the Ad- 
ministration, the Second Generation Model of the Pacific Northwest National Lab- 
oratory, tends to fall In the middle of the range of this set of models In terms of 
U.S. permit prices.^ For example, under Annex I trading SGM generates a permit 
price which Is above the median of this set of models, while under full global trad- 
ing, the SGM permit price Is just below the median permit price. Second, the EMF 
exercise found that the reduction In permit prices as trading expands from no trad- 
ing to Annex 1 trading to full global trading Is robust. On average, the EMF models 
found that Annex I trading would cut the U.S. permit price by 60% relative to a 
no trading scenario. Of these models, one estimated a 77% reduction In the permit 
price under Annex 1 trading. In full global trading, the permit price would be, on 
average, 81% lower than the no trading price. Several models estimated permit 
price reductions of about 90%. 


^The results of the Stanford Energy Modeling Forum's Kyoto Protocol exercise will be pub- 
lished in a forthcoming issue of the Energy) ournal. 

^Please note that several modeling teams participating in the EMF exercise made presen- 
tations at the OECD workshop. 

‘‘PDF-formatted files of the OECD workshop proceedings can be downloaded from the OECD 
webpage at http://www.0ecd.0rg//dev/news/Envir0nment/M0deling.htm. 

^Please note that the version of SGM used in EMF differs from the analysis conducted by 
the Administration because the EMF version does not include cost curves for non-carbon dioxide 
greenhouse gases used by the Administration. Since efficient trading across gases would lower 
costs and permit prices, and accounting for six gases affects the stringency of some countries' 
targets, the EMF version of SGM yields slightly higher permit prices than the Administration 
version. 
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The reported results from the OECD workshop found similar reductions in permit 
prices by going from no trading to Annex I trading. On average, the OECD work- 
shop models found that Annex I trading would cut the U.S. permit price by 57% 
relative to a no trading scenario. Moreover, they found that the European Union 
and J apan would benefit more from unconstrained Annex I trading. For both the 
E.U. and J apan, the average reduction in permit prices across these models would 
be nearly 75%. 

Analyses of trading constraints 

In addition to the modeling of various efficient international trading scenarios, 
several EMF modeling teams have considered the impact of constraints on the op- 
portunity to buy or sell emissions allowances in an international market. While the 
United States is unambiguously opposed to trading restrictions, several parties to 
the agreement have indicated support for some form of a trading constraint, for ex- 
ample, by setting a limit on the amount a party can purchase through the trading 
system. Trading restrictions would generate no benefit for the global climate while 
they could significantly increase the costs of achieving the Kyoto targets. 

Before describing the economic costs of trading constraints, I would like to explain 
why such constraints yield no climate benefits. Regardless of where a greenhouse 
gas emission reduction occurs, it has the same effect on total emissions and the 
same effect on the climate. A ton reduced in New York generates the same climate 
benefit as a ton reduced in Berlin. In proposing trading constraints, some have fo- 
cused on countries such as Russia, that will have emissions below their Kyoto tar- 
gets during the commitment period because of the decline in their economic output 
associated with the transition to market economies. If trading constraints are estab- 
lished that restrict the ability of Russia to sell permits (or restrict the opportunity 
for other Annex I countries to buy Russian permits), then emissions during the first 
commitment period would be lower than in the absence of such constraints. Flow- 
ever, Russia would simply bank its allowances and use these allowances in a subse- 
quent commitment period when its emissions exceed its target. While a trading con- 
straint might lower emissions during the first commitment period, the cumulative 
emissions over several commitment periods from Annex I countries would be the 
same with and without the trading constraint. Given the long residence of times of 
greenhouse gases (on the order of a 100 or more years), the cumulative effect is 
what is most relevant in terms of changes in the global climate. 

To provide a sense of the economic implications of trading constraints, I would 
like to share with you two examples from work done by EMF modeling teams. First, 
consider a trading constraint that mandates that at least two-thirds of the emissions 
reductions necessary for a country to achieve its Kyoto target must occur through 
domestic actions. Evaluating this trading constraint with the EPPA model based at 
the Massachusetts Institute of Technology, the permit price for the United States 
is almost four times higher with the constraint than under an unconstrained global 
trading system. It is important to note that the effects of this constraint are even 
more pronounced for the European Union and for J apan. The permit price for the 
EU would be more than five times higher than the unconstrained global trading 
permit price, and the J apanese permit price would be thirteen times higher. As 
these results indicate, the trading constraint would result in each country experi- 
encing a different marginal cost of abatement, and there would be no common per- 
mit price for a ton of carbon equivalent. Since the constraint restricts opportunities 
for countries like the United States, J apan, and members of the EU to buy emis- 
sions allowances, the competitive price for emission allowances from countries like 
Russia would fall below the unconstrained level. 

Second, consider a trading constraint that mandates that acquisitions of permits 
through international trading could not exceed 10% of a country's emissions alloca- 
tion. For example, the U.S. target is approximately 1.5 billion tons of carbon equiva- 
lent on an annualized basis. Under this trading constraint, the United States, or 
private firms in the United States, could not purchase more than 150 million tons 
on an annual basis from other countries. Assessing this trading constraint with the 
Second Generation Model, the permit price for the United States would more than 
triple relative to the unconstrained global trading permit price. For the E.U., the 
permit price would nearly double, and for J apan, the permit would be eleven times 
as high as the unconstrained global price. 

While trading constraints increase greenhouse gas permit prices (and subse- 
quently, energy prices) in the United States, the European Union, and J apan, they 
also reduce the gains from trade by the countries likely to be sellers of emissions 
allowances. For example, Russia and large developing countries that adopt emis- 
sions growth targets and participate in international trading, eg., China and India, 
would sell fewer emissions allowances at lower international permit prices under 
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such trading constraints than in an unconstrained giobai trading environment. Such 
restrictions iessen the benefits of participation by developing countries in inter- 
national trading. 

Estimated reduction in costs from trading across gases 

As we note in the Administration Economic Analysis, the Kyoto Protocol provides 
additional flexibility in achieving emissions targets by specifying these targets as a 
basket of 6 types of greenhouse gases (carbon dioxide, methane, nitrogen dioxide, 
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride). Countries can effec- 
tively trade across gases, based on their global warming potential, so that the aggre- 
gate weighted emissions reductions occur at least cost. Most models used to evaluate 
the Kyoto Protocol have not incorporated this kind of flexibility, although several 
modeling teams are actively working to modify their models to include emissions of 
non-COa greenhouse gases. In the Administration’s analysis, cost curves for these 
other gases for the United States were used in conjunction with the SGM model. 
These simulations suggest that trading across greenhouse gases can lower costs up 
to 15% relative to a situation where no trading across gases occurs. 

Complementing this finding, recent work by a group of researchers at the Massa- 
chusetts Institute of Technology has found that including the opportunity to abate 
non-COa greenhouse gas emissions and promote carbon sinks reduces the costs to 
the United States by about 25% relative to a carbon-only approach (assuming no 
international trading). On average, they find that Annex I countries' costs would fall 
by more than 20%. In addition, work by University of Illinois researchers and others 
has evaluated the changes in costs of abating methane and carbon dioxide to 
achieve the U.S. Kyoto target instead of abating carbon dioxide alone. They found 
that meeting an emissions target through cost-effective trading between carbon di- 
oxide and methane reductions could reduce costs by nearly 20% relative to a case 
with no intergas trading. Finally, research by several Dutch analysts presented at 
the OECD workshop found significant opportunities for the European Union to sub- 
stitute abatement of non-COi greenhouse gas emissions for carbon dioxide reduc- 
tions. They found that 27% of the total reduction effort necessary for E.U. countries 
to achieve their emissions targets could occur through the abatement of these non- 
carbon dioxide gases. 

Developing country participation 

Last year during the Buenos Aires Conference, two non-Annex I countries, Argen- 
tina and Kazakstan stated that they will announce emissions targets and expressed 
their interest in engaging in international emissions trading. We believe that these 
two countries' efforts may encourage other non-Annex I countries to follow their 
lead. Economic and environmental benefits could accrue to developing countries if 
they adopt binding emissions targets and participate in international trading. Set- 
ting a target below the business as usual emissions level for the commitment period 
would generate climate benefits by reducing global emissions below what they would 
otherwise have been. In addition, if the target is set not too far below the business 
as usual emissions level, the participation of the country in a global trading system 
would produce economic benefits or "gains from trade" for both the developing coun- 
try and its trading partners. Emissions trading by developing countries would occur 
only if they chose to undertake emissions reductions above and beyond their com- 
mitments— reductions that would generate trading extra income for them as long 
as their marginal abatement cost is below the world trading price for greenhouse 
gas permits. Many of the EMF models reveal that, for large developing countries, 
like China, such excess reductions would indeed by profitable, so that these coun- 
tries would export allowances and gain from trade. Developing countries would also 
reap ancillary benefits of reducing conventional air pollutants, which may be sub- 
stantial. Benefits from trading would also accrue to Annex I countries. Annex I 
countries (and private firms in these countries), who would purchase these emis- 
sions allowances in the world market, would achieve their targets at lower costs 
than without the participation of the developing countries. Flowever, it should be 
noted that the more stringent the target for the developing country, the lower the 
gains from trade both for that country and for Annex I countries such as the United 
States. Indeed, an extremely stringent target could conceivably make the developing 
country a net importer of emissions allowances, and raise the international trading 
price for a greenhouse gas permit. Still, these models illustrate the potential to cre- 
ate targets that simultaneously make the environment, the developing country, and 
Annex I countries all better off. 
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CONCLUSION 

The Administration's overaii conciusion is that the economic impact of the Pro- 
tocoi wiii be modest under the conditions we have identified in our economic anai- 
ysis. The purpose of this testimony has been to summarize the anaiysis we have 
presented in the Administration Economic Anaiysis on dimate change and to pro- 
vide a brief update of recent research efforts outside of the government. 

I iook forward to continuing to work with members of this Committee, as weii as 
with other interested parties, in further anaiyzing the Kyoto Protocoi and evaiu- 
ating the net effects of reducing greenhouse gas emissions. It is my hope that eco- 
nomic anaiysis wiii continue to piay a key roie in designing poiicies in this area. 

I wei come your questions. 

Statement of Robert A. Reinstein, President, Reinstein & Associates 

I NTERNATIONAL, I NC. 

Mr. Chairman, Members of the Committee, I'm pleased to appear before you today 
to share some of my views on the Kyoto Protocol to the UN Framework Convention 
on Climate Change (FCCC). The text of the Protocol was adopted in Kyoto in De- 
cember 1997 but still has not been ratified by the United States or any other indus- 
trialized country of any significance. There are good reasons for this reluctance to 
ratify, as I will indicate only briefly in my remarks here. 

I have also made some materials available to the Committee that go into greater 
detail on several points that I will touch on here. Copies of these are attached to 
my statement, and I would ask with your permission that they be made part of the 
record of this hearing. 

THE SCIENCE OF CLIMATE CHANGE AND APPROPRIATE RESPONSES 

First, let me make a brief comment on the science of climate change. Several 
years ago I characterized the debate over the science as the debate of the birds: 
Chicken Little vs. the Ostrich. Some were and still remain convinced that terrible 
things will happen because of human greenhouse gas emissions and that immediate 
draconian actions are justified to avoid these catastrophes. Others argue that we 
know very little about climate change, which might even be a benefit to the earth, 
and therefore that nothing is justified at this stage. 

The truth lies between these two extremes. This is a long-term issue. There are 
reasons to be concerned about an unlimited increase in GFIG concentrations in the 
atmosphere, and I believe an appropriate response to it over the longer term is 
clearly justified. Many of the longer-term actions to limit emissions are also fully 
justified from the point of view of energy security, international competitiveness and 
other priorities as we prepare ourselves for the increasingly interdependent and 
technologically oriented world of the 21st Century. 

Flowever, these actions should not betaken precipitously, without a proper under- 
standing of both their effectiveness across a broad range of policy objectives and 
their impact on different sectors of the economy and different regions of the country 
and the world. 

I have made some further comments regarding the science of climate change and 
its possible impacts in connection with the plenary session of the UN Intergovern- 
mental Panel on Climate Change that took place in Vienna, Austria, last Sep- 
tember. They are provided to the Committee as Attachment 1 to my statement. 

FEASIBILITY AND IMPACTS OF THE KYOTO TARGETS 

In my view, the situation described above calls for some actions on the part of 
governments. I think most of us want to do the "right thing" in regard to the global 
environment. 

But is the Kyoto Protocol the "right thing"? It is an appropriate response to the 
longer-term increase in human-related greenhouse gases in the atmosphere? I do 
not believe that it is, for a number of reasons. 

The primary reason is that the emission limitation and reduction targets agreed 
to in Kyoto are simply too much and too soon for most industrialized countries listed 
in Annex B of the Protocol. Only the countries with economies still in the early to 
middle stages of transition from centrally planned to market-based and a few others 
are likely to meet these targets, and all of them for reasons other than actions taken 
to address climate change. 

Russia, Ukraine, and several other small countries will meet their Kyoto targets 
because their economies have declined significantly and are not likely to recover by 
the first commitment period of the Protocol from 2008 to 2012. Germany will 
achieve emission levels by 2010 that are below 1990 levels because of the large re- 
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ductions in the former East Germany as a result of closing many inefficient energy- 
intensive facilities. The United Kingdom will achieve lower emission levels because 
it restructured its electricity sector and allowed utilities to purchase cheaper, clean- 
er, lower-carbon natural gas instead of more expensive coal that results in more 
than 60% higher CO 2 emissions than natural gas. Luxembourg will reduce emis- 
sions by closing its old, inefficient steel mill. 

ROLE OF CAPITAL STOCK TURNOVER 

However, none of these countries will have lowered its emissions by taking actions 
for climate-change reasons that were not otherwise justified either for political or 
economic reasons. In particular, none of them are replacing capital stock pre- 
maturely for climate reasons. This is an important point, because it is the capital 
stock lifetimes and turnover rates that constrain more than any other factor what 
kind of emission limitation can be achieved in a given time frame without very high 
economic costs. 

Consider the typical average lifetimes of most of the capital stock that is associ- 
ated with emissions of CO 2 the principal human-related greenhouse gas. These 
emissions come mostly from four sectors of the economy: transport, manufacturing 
industries, electric power generation and buildings. 

People are now tending to keep their cars for up to 10 years or more. T rucks and 
buses are used for longer, perhaps 15 or 20 years, airplanes for 20 or 25 years, and 
ships for even longer. Manufacturing plants last from 10 to 30 years, with the larg- 
est facilities (steel mills, chemical plants, etc.) at the high end of this range. Power 
plants are used from 30 to 50 years. Buildings usually last 50 to 80 years (some 
less but others even longer). 

With capital stock turnover rates reflecting these lifetimes, it is i mpossi bl e for me 
to see how most countries can meet their Kyoto targets in the very short time frame 
that begins in only 8 years and 8 months. Some incentives could be provided to ac- 
celerate somewhat the turnover of capital stock, but this would result in only a mar- 
ginal impact relative to the inertia of most of our infrastructure and equipment. And 
it is not guaranteed that the replacement will necessarily result in significantly 
lower greenhouse emissions, since business and consumer choices are influenced by 
many factors other than climate-change concerns. 

OUTLOOK FOR EMISSIONS AND THE KYOTO FLEXIBILITY MECHANISMS 

To get a clearer picture of the impact of the Kyoto targets on individual countries, 

I have developed projections of emissions of each Annex B (industrialized) country 
for 2010 under two different scenarios. These estimates, which are described more 
fully in Attachment 2 to my statement, cover each of the greenhouse gases con- 
trolled by the Kyoto protocol and are broken down by sector and, for CO 2 from fuel 
combustion, also by fuel (i.e., coal, oil and natural gas). 

These estimates are generally in line with those done by others, including the US 
Energy Information Administration, the International Energy Agency in Paris, and 
even the individual governments themselves, as reported to the secretariat of the 
UN Framework Convention on Climate Change. Almost everyone's estimates show 
the same thing: most Annex B countries are not projected to meet their Kyoto tar- 
gets. 

However, the Kyoto Protocol also provides three mechanisms through which coun- 
tries can obtain credits toward their targets by cooperating with other countries. 
One of these mechanisms, pushed especially by the United States, is international 
emission trading, that is, the transfer of emission rights or allowances from one 
Annex B country to another. The other two mechanisms that provide flexibility in 
meeting emission targets are related to specific projects on other countries. J oint im- 
plementation 0 I) of projects by two or more Annex B countries can create emission 
reduction credits that can be shared among these countries. The Clean Development 
Mechanism (CDM) encourages projects in developing countries and can generate 
emission reduction credits for theAnnex B donor country. 

THE DEMAND FOR EMISSION CREDITS FAR EXCEEDS THE LIKELY SUPPLY 

The big question is: can these flexibility mechanisms provide enough credits to 
allow countries, in particular the US, to meet their Kyoto targets at an acceptable 
cost? Based on the emissions projections for each country, I have estimated the out- 
look for credit demand and availability. If a country is projected to exceed its Kyoto 
target under either of the scenarios, the difference between the projected emission 
level and the target translates into a demand for credits. If a country's emissions 
would fall below its Kyoto target (as in Russia and a few other countries), the dif- 
ference represents a potential supply of emission credits. 
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The results of this comparison show that the demand for credits among OECED 
countries ranges from somewhere more than 1.7 billion tonnes of CO 2 equivalent in 
the most optimistic scenario to almost 3 billion tonnes if current trends continue. 
The largest part of this is the US shortfall relative to its Kyoto target, which is 
about 1.2 billion tonnes of CO 2 equivalent in the best case, after every economically 
and politically feasible domestic measure has already been taken, and is almost 1.8 
billion tonnes if current trends continue. 

The supply of possible emission credits is less than this demand. The maximum 
potential supply of credits available through emission trading is less than 1.3 billion 
tonnes of CO 2 equivalent under scenario where the economies of Russia and other 
eastern European countries fail to recover from their current problems and continue 
to stagnate until 2010. This scenario, which would produce barely enough surplus 
credits to cover the US deficit, if we could somehow obtain all of them, should be 
a cause of considerable concern to us from other perspectives, such as global eco- 
nomic stability or national security. 

Under the scenario where these countries' economies recover, the potential supply 
of emission credits available for trading is only about 250 million tonnes of CO 2 
equivalent. This if far less than the minimum demand by OECD countries for such 
credits and more than an order of magnitude less than the demand if current trends 
continue. 

For a variety of reasons discussed in the paper attached to my statement, I be- 
lieve that Russia, the source of most of the credits potentially available through 
emissions trading, will not actually trade much, if any, of its surplus. The govern- 
ment has already indicated that it prefers the project-based approach, which will 
attract both investment capital and technology that are sorely needed to help mod- 
ernize the Russian infrastructure. 

The supply of credits from the project-based flexibility mechanisms is inherently 
much less than trading-based supply. Each project must be organized, certified for 
that the reductions are additional to those that would have occurred anyway, and 
meet all the other criteria still to be defined. This means delays in starting and lim- 
ited volumes of credits once the projects are implemented. A project-based credit 
supply from the central and eastern European countries (through J I) is probably 
only about 100 to at most 300 million tonnes, or about 10% of the demand from the 
OECD countries. 

The analysis of potential availability of credits from the flexibility mechanisms 
must also consider the availability of credits from countries outside Annex B 
through the Clean Development Mechanism (CDM). These credits will only be from 
actual projects in these countries, which inherently limits the possible supply. More- 
over, credits from each project must be certified in accordance with various guide- 
lines and criteria, as discussed above. Credits from the CDM will be slow in coming 
not only because of the need to agree on guidelines, etc, but also because of a likely 
long debate over how the CDM governance is to be structured. A prudent estimate 
is that 200 to 300 million tonnes would be a likely upper end of the range for CDM 
credits by 2010. 

Overall, I would estimate the likely total supply of emission credits from all three 
Kyoto flexibility mechanisms at between 200 and 500 million tonnes per year. This 
implies a very significant number of project sin other countries, perhaps from 3,000 
to as many as 10,000 projects, which would represent an amazing achievement in 
terms of the administrative effort required to organize and approve all these 
projects. But the resulting best-case credit supply is less than 30% of the minimum 
demand for credits by OECD countries under the most optimistic scenario, and the 
low estimate of credit supply is less than 7% of the OECD credit demand if these 
countries continue their current trends. 

THE COST OF EMISSION CREDITS WILL NOT BE CHEAP 

Let me say just a few words about the possible cost of credits. I do not believe, 
as some apparently do, that they will be cheap. Any future international market for 
emission credits is going to be dominated by the largest buyers (in this case the US) 
and the largest sellers (most likely Russia, at least in the near term). 

I n such a situation where the demand for credits far exceeds the supply, the price 
of such credits is likely to rise to close to the marginal cost of emissions reductions 
for the largest buyer of credits. Why would Russia, or another country with credits 
to sell make them available for significantly less than the buyer would otherwise 
have to pay to achieve the same emission reductions through domestic measures? 
One may conclude from this that the cost to the US of achieving the Kyoto target 
with full use of the flexibility mechanisms is likely to be only slightly discounted 
below the cost that would be incurred without the mechanisms. 
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One source of confusion is that many economists refer oniy to the marginai costs 
of achieving emission reductions in the United States in comparison to these costs 
in other countries. This assumes the fuii cost of a project has aiready been met ex- 
cept for that cost necessary to gain the additionai emission reduction. But this may 
not be a reasonabie assumption in a number of these other countries. 

For exampie, the administration has funded and provided technicai assistance 
(from DOE and ERA) in preparing a "Country Study" of Russia and its options for 
responding to dimate change. This study estimates the cost of emissions reductions 
in the energy sector (where most of the potentiai exists) at $200 to $300 per tonne 
of carbon equivaient. But the administration has testified that the cost of emission 
credits in the internationai market shouid be between $14 and $23 per tonne. This 
is a huge difference. 

The difference is due to the difference between fuii cost and marginai cost. The 
country study is referring to fuii cost whiie the iow estimates are oniy marginai 
costs. But in Russia and many other countries, uniess the fuii cost of many projects 
is funded by outside sources, the projects simpiy wiii not materiaiize and the mar- 
ginai costs of emission reductions wiii exist oniy in economic theory. And few seiiers 
in a reai market seli at cost anyway. When was the iast time any member of this 
Committee obtained a meai in a Washington restaurant at cost? 

For these and other reasons, I wouid estimate the iikeiy price of emission credits 
in a reai internationai market, if one shouid ever come into being before 2010, at 
somewhere between $150 and $200 per tonne of carbon equivaient (about $40 to $55 
per tonne of CO 2 ). 

OUTLOOK FOR RATIFICATION AND ENTRY INTO FORCE OF THE PROTOCOL 

Articie 25 of the Protocoi specifies the conditions for entry into force of the Pro- 
tocoi. The Protocoi wiii enter into force 90 days after at ieast 55 countries have rati- 
fied or acceded to the Protocoi, provided that these countries account for at ieast 
55% of the CO 2 emissions in 1990 of the industriaiized countries (those iisted in 
Annex I of theUN Framework Convention on Ciimate Change). 

The US accounted for about 35% of Annex I CO 2 emissions in 1990, which aione 
is not sufficient to biock entry into force of the Ky9oto Protocoi. Flowever, a number 
of other countries are very iikeiy to wait untii the US ratifies before they do so, par- 
ticuiariy countries with strong trade and other economic ties to the US such as Can- 
ada and J apan. 

The 15 Member State of the European Union must ratify aii at the same time 
as a group because they intend to be treated as a biock or "bubbie" under the provi- 
sions of Articie 4. If any Member State ratifies aione, it is subject to the 8% reduc- 
tion target that is iisted for each EU country in Annex B and oniy a minority of 
EU countries are iikeiy to be abie to reach such a target. This means that if any 
EU country holds back, then all 15 countries are effectively held back from ratify- 
ing, and some EU Member States may wish to wait in order to put pressure on the 
US. 

The likely consequence of this dynamic is that the Kyoto Protocol is unlikely to 
enter into force for several years. During that time most countries' emissions will 
have continued to rise in line when current trends. With each passing year not only 
will their emissions levels be farther above their Kyoto targets, but they will be one 
year closer to 2008, when the targets become binding. It will become apparent that 
meeting the targets will be impossible for almost all of them. 

This creates a certain dilemma, since the only way to achieve sufficient ratifica- 
tions to trigger entry into force appears to be a renegotiation of the targets to bring 
them more in line with reality. But the targets can not be amended except by the 
Parties to the Protocol after it has entered into force. One way around this dilemma 
might be negotiation of a separate legal instrument (treaty) that would be ratified 
together with the Protocol, would enter into force simultaneously with the Protocol, 
and would modify whatever provisions of the Protocol were necessary in order to 
allow key countries to ratify. 

The new instrument would be negotiated sometime between 2003 and 2006. Its 
provisions might include: 

A realistic set of differential targets for the Annex B countries, much more accu- 
rately reflecting national circumstances and what might actually be achieved by 
each country. 

A new first commitment period, say from 2013 to 2017 at the earliest. The origi- 
nal 2008-2012 period would already be too soon to get agreement on targets that 
reflected any significant change from then current emission trends. 
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A new base reference period, possibly a multi-year average of 1998-2002, which 
would be much more realistic than continuing to refer back to 1990 and could also 
adapt for year-to-year variations due to weather, electricity trade and other factors. 

The inclusion in Annex B of some newly industrialized countries such as Korea 
and Mexico and maybe a few others, provided the targets were set on a reasonable 
and realistic basis. 

The clarification of the rules, guidelines, criteria, etc, for the flexibility mecha- 
nisms, and establishment of the governance for the Executive Board of the CDM. 

A longer-term collective target for 2025 or later that would send a signal for de- 
velopment of new technologies and would be conditional on evidence that such tech- 
nologies were actually feasible (technically, economically and politically). 

Such an agreement would correct the shortcomings of the Kyoto Protocol and 
would establish a more reasonable and stable process for responding to global cli- 
mate change on an international level. 

That concludes my statement, Mr. Chairman. I would be happy to try to answer 
any questions you or any member of the Committee may on any of the points raised 
in my statement, in any of the attachments, or on any other aspects of the climate 
change issue where I may be able to contribute to shed some light on various as- 
pects of this complex issue. 

Attachments 

(1) R.A. Reinstein, "Some Comments and Suggestions on IPCC's Work," prepared 
for the 14th IPCC Plenary Session, Vienna, September 1998. 

(2) R.A. Reinstein, "Kyoto Protocol: Emissions Outlook & Flexibility Mechanisms," 
based on a paper originally presented to the Electric Utilities and Environment Con- 
ference in Tucson, AZ, on 11 J anuary 1999. The estimates of national GFIG emis- 
sions have subsequently been updated and the tables here reflect those revisions. 

(3) R.A. Reinstein, 'The Kyoto Protocol and Energy-Intensive Industries," Feb- 
ruary 1999. 

(4) R.A. Reinstein, "Kyoto Goals: The Impossible Dream," in Foreign Service] our- 
nal, March 1999. 

Some Comments and Suggestions on IPCC's Work 

The following comments and suggestions related to IPPC's work are offered in the 
author's personal capacity and are based on more than ten years' experience with 
climate change issues, nearly 25 years' experience with economic and energy policy 
issues, and 40 years' experience with scientific issues. 

It is my hope that the experts gathered for the IPCC meetings in Vienna will find 
them of some use in helping to frame and focus I PCC work over the next few years. 
The intent of these suggestions is to encourage IPCC results that are credible and 
useful to a broad audience and to avoid as much as possible confrontational areas 
where the objectivity and appropriateness of I PCC's work may be questioned. 

My principal suggestions for IPCC work, which are discussed in more detail 
below, include the following: 

Distinguish very carefully between "human influence" and causality, especially 
the (lack of) ability of present science to attribute individual climate events or pat- 
terns to anthropogenic emissions. 

"Inform" public policy by indicating and quantifying where possible the risks of 
certain changes and impacts that may be associated with human activity in order 
to facilitate decision making that ultimately must be left to the public officials re- 
sponsiblefor these policies. 

In particular, leave to the international process under the F ramework Convention 
the essentially political determination of what constitutes "dangerous anthropogenic 
interference with the climate system." 

Give greater attention to adaptation to climate change, since there will be climate 
change in any case, in light of the vulnerability of different countries to the impacts 
of climate change, particularly with r^ard to their level of economic development. 

Identify as much as possible the critical impacts that go beyond the normal ability 
of people to adapt to climate change regardless of the causes of such change, as well 
as those affecting vulnerable ecosystems which may be unable to adapt naturally 
or with human assistance. 

Give priority attention to assessing why many "no-regrets" measures have not 
been able to advance farther and, where possible and appropriate, identify govern- 
ment policy options for facilitating faster implementation of those no-regrets meas- 
ures that may be currently discouraged as a result of unnecessary, non-economic 
market barriers. 
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However, avoid judging any specific measure as "no-regrets" regardiess of dif- 
ferences in nationai circumstances, ieaving to each individuai government to make 
thejudgment as to what isjustified as "no-regrets" in its specific situation. 

Continue and extend eariier work on the possibie feasibiiity of various technoiogy 
options in terms of three types of feasibiiity: technicai, economic and market. 

Be very carefui to avoid any kind of generai and in particuiar static assessment 
of the economic feasibiiity of technoiogicai options, but identify as much as possibie 
the factors that infiuence economic feasibiiity whiie ieaving the actuai feasibiiity de- 
termination to be made by those who must actuaiiy make the investments. 

Identify where possibie not oniy the feasibiiity factors themseives for assessing 
the three types of feasibiiity but aiso anaiyticai tools for applying these factors with- 
in a specific national situation. 

HUMAN INFLUENCE VERSUS CAUSALITY 

Recent studies have increasingly revealed the complexity of the global climate sys- 
tem. While models are able to suggest how the system might respond to changes 
in certain forcing functions, such as anthropogenic GHG emissions, all other things 
being equal, the fact is that not all other things are equal. Various factors interact 
with one another in very complex ways not yet fully captured by the models. 

It is now known, for example, that on different occasions many centuries prior to 
the industrial age, the climate system has undergone significant changes in rel- 
atively short periods of time as a result of natural forcing factors. We do not yet 
know why or how this happened. And without knowing why or how, it is extremely 
difficult for us today to predict with any reasonable certainty what the climate of 
20, 50 or 100 years from now is likely to be. 

This essential complexity of the system makes it very difficult if not impossible, 
based on present scientific understanding, to identify specific results that will occur 
if specific mitigation measures are taken in order to avoid climate change. Any 
human-induced climate change takes place against a background of natural climate 
change. This natural climate change will occur in any case, and a degree of human- 
induced change may also occur because of emissions that have already been released 
to the atmosphere or that will be released in the coming decades. 

However, it is not possible to say today that any particular climate pattern of the 
present or future has been explicitly caused by human behavior. There is a signifi- 
cant difference between "influence" and "causality." It may be possible that humans 
are influencing the climate system. But our current understanding does not allow 
us to say that humans are causing the climate events, which are due to a very com- 
plex mix of factors, many of them natural. 

The IPCC, and Working Group I in particular, needs to be very careful in making 
this distinction. It is an important one, and seems to be not fully appreciated by 
at least some high-level government policy makers. For the sake of its credibility, 
the IPCC must make it very clear that taking any particular actions to mitigate cli- 
mate change, while they may be justified for various reasons, will not mean that 
humans can through these actions avoid any specific climate events. This would be 
like King Canute, who tried to order the tides to be held back. 

SCIENCE AND PUBLIC POLICY 

In light of this near-impossibility of attributing specific climate events and pat- 
terns directly to human greenhouse gas emissions, policy makers are faced with a 
major dilemma. How can a cost benefit analysis be done that will explain to the 
public what benefits would result from emission limitation measures that may be 
quite costly? 

There are continuing debates about what these costs might be, but there is even 
more uncertainty about what the benefits might be in terms of avoided climate 
change. At present, we do not know what climate change may occur from natural 
causes, we do not know what portion of the observed climate change may be due 
to human causes, and we can not say that such and such climate events or patterns 
simply will not occur if these mitigation actions are taken. 

Part of the response to this dilemma, for the IPCC, lies in being very clear about 
the role of science in relation to public policy. Science can and in fact must "inform" 
public policy. Decision makers need to understand as much as possible what is 
known, what is presently not known, what may be known in the relatively near fu- 
ture, and what probably can never be known with any degree of certainty. 

But "informing" public policy is not the same as "guiding" public policy. The IPCC 
needs to be very clear that the various assessment and special reports of the Panel 
can not tell policy makers what they should do. These reports can only facilitate in- 
formed decision making. The decisions themselves must be made by the public offi- 
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dais responsible for these policies and not by the scientists and other experts that 
prepare the I PCC's reports. 

The ultimate objective of the Convention, the Kyoto Protocol, and any other legal 
instruments that may be adopted by the Parties is to achieve "stabilization of green- 
house gas concentrations in the atmosphere at a level that would prevent dangerous 
anthropogenic interference with the climate system." It should be understood that 
this objective is basically political. 

While science can inform the decision-making process by indicating and quanti- 
fying where possible the risks of certain changes and impacts that may be associ- 
ated with human activity, only politicians can define what is "dangerous." This will 
depend on the specific circumstances of each country, the level of human influence 
it may be willing to tolerate in its situation, and its (essentially political) relation- 
ships with other countries regarding the impacts on other countries and the global 
system. The process that continues to evolve under the UN Framework Convention 
on Climate Change is the appropriate place for these questions to be worked out 
among different governments. 

The question is then: Given the complexity of the climate system and inability to 
be able to separate the specific effects of human emissions from the broader natural 
mechanisms that cause climate change, and given the essentially political character 
of the ultimate objective of the legal instruments that governments have adopted 
and will adopt to address climate change, what role can science play? 

It would seem that science, in particular but not exclusively through the IPCC 
reports, can inform the decision-makers by identilying the kinds of effects that may 
occur from human activity and the direction (positive or negative) and approximate 
magnitude of such effects, and should leave to the politicians decisions as to what 
kind and degree of precautionary or risk-avoidance measures should be taken in 
light of this information. 


IMPORTANCE OF ADAPTATION 

The IPCC needs to give greater attention to adaptation to climate change. We al- 
ready know that there will be climate change in any case. All countries everywhere 
in the world must find ways to adapt to this change. This is nothing new. Since 
the origin of the human race, people have had to adapt to climate change of consid- 
erable magnitude, and with far fewer resources than are available to people living 
today. 

Flumans have shown a marked ability to adapt to climate change over the cen- 
turies, including to ice ages when modern means of protecting against the cold were 
not available. The IPCC should take note of how adaptation has taken place in the 
past and how such adaptation measures may serve to adapt to future climate 
change. One might learn, for example, from the people living along the Bay of 
Fundy in eastern North America, where the change in sea level every six hours as 
a result of the tides exceeds 10 meters in many locations. There are many instances 
of remarkable adaptation shown by people once they understand that adaptation is 
necessary. 

When one speaks of the impacts of climate change, it is important to note that 
the actual impacts that will occur in any location are net impacts, after adaptation. 
Since a significant degree of adaptation will occur in any case, as it has over many 
centuries, the critical impacts that must be identified and addressed are those that 
go beyond the normal ability of people to adapt to climate change regardless of the 
causes of such change, as well as those affecting vulnerable ecosystems which may 
be unable to adapt naturally or with human assistance. 

This in turn leads to an examination of the vulnerability of different countries and 
peoples to a range of possible changes in the climate system. While geographic loca- 
tion and circumstances can clearly be important, as in the case of small islands and 
low-lying regions, the greatest degree of correlation of vulnerability to climate 
change impacts is with the level of economic development. 

At lower levels of economic development, people are more tied to activities, espe- 
cially subsistence agriculture, that are specific to a given location. As development 
proceeds, a greater portion of economic activity is flexible with regard to location, 
thus reducing the potential vulnerability to sea-level rise, storms and other climate 
events that may cause adverse impacts. 

Similarly, vulnerability to increases in the occurrence of tropical diseases, for ex- 
ample, depends very much on level of economic development and the resulting ad- 
vancement of health-care systems. There are many countries in the world today 
with similar climates that might cause vulnerability to the incidence of vector-borne 
diseases, but these countries differ greatly in the actual occurrence of these diseases 
because of differences in level of development and health care. 
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In addition to being necessary because there wiii be naturaiiy occurring dimate 
change in any case, many adaptation measures are often the ieast-cost response to 
dimate change for a number of countries. For aii of these reasons, theIPCC shouid 
give greater attention in its future reports to the fuii range of measures that coun- 
tries wiii need to consider as they adapt to that portion of dimate change that can- 
not be avoided by any reasonabie human actions. 

In its work on these aspects of dimate change, the IPCC shouid keep deariy in 
mind both the time frame of impacts and the time frame of adaptation measures. 
For exampie, the average iifetime of much of the buiiding stock may be between 50 
and 80 years. This means that if major sea-ievei rise is projected to occur at a given 
ideation in roughiy this same time frame, the buiidings can simpiy be rebuiit on 
higher ground as they wouid normaiiy be repiaced, without incurring major eco- 
nomic impacts as a resuit of this adaptation. 

A more compiete assessment of adaptation options wiii be of benefit to most of 
the worid, because aii future generations wiii be faced with dimate change from 
naturai causes, and perhaps aiso human causes, and wiii therefore be abie to make 
use of this work regardiess of the outcome of current debates about the science of 
anthropogenic dimate change. 

ASSESSMENT OF "NO-REGRETS" MEASURES 

The preceding comments are not meant to suggest that adaptation shouid be the 
principai or oniy response to dimate change, but simpiy that a "baianced portfoiio" 
of response strategies shouid have a good mix of both adaptation measures and miti- 
gation measures. Many mitigation measures are justified not oniy for dimate 
change reasons but aiso for a number of other reasons. Such measures are often re- 
ferred to as "no-regrets" measures because governments wiii not regret having taken 
them even if human-induced dimate change turns out not to be a significant threat. 

In its eariier work the IPCC has already identified a large number of potentially 
no-regrets measures. Flowever, many of these, although they have been justified on 
other grounds such as energy savings for many years now, still have not approached 
their apparent market potential. The IPCC needs to give priority attention to as- 
sessing why such measures have not been adopted already. 

There are many possible reasons for the failure of no-regrets measures to reach 
their potential. In some cases there may be institutional, informational or other bar- 
riers to market penetration. In other cases the measures may simply not be eco- 
nomically justified when assessed in terms of real-world market conditions. 

For example, combined heat and power (CFIP), or cogeneration, is often identified 
as a no-r^rets measure because it can, in principle, result in very significant effi- 
ciency gains as compared with the separate production of electricity and heat. Flow- 
ever, it requires that there be a relatively need for heat throughout the year, either 
for industrial processing or for district heating. Thus, it has potential only near 
power plants where there are industrial facilities not already using the waste steam 
or where the climate is cold enough to require heating for a significant portion of 
the year. It would probably not be considered economic to install district heating 
from CFIP in relatively mild climates. 

The I PCC should examine the full range of reasons why no-regrets measures have 
not been able to advance farther and, where possible and appropriate, identify gov- 
ernment policy options for facilitating faster implementation of those no-regrets 
measures that may be currently discouraged as a result of unnecessary, non-eco- 
nomic market barriers. 

In this regard, however, it is important to note that the feasibility of any specific 
emission limitation measure will depend very much on the individual circumstances 
and conditions in each country and even in different parts of the same country. 
What may be "no-regrets" in one situation may not be justified at all in a different 
situation. While identifying potential measures in its work, the IPCC should be very 
careful to avoid judging any specific measure as "no-regrets" regardless of these dif- 
ferences in circumstances. Each individual government must be left to make the 
judgment as to what isjustified as "no-regrets" in its specific situation. 

ASSESSMENT OF TECHNOLOGY OPTIONS 

The question of feasibility is obviously broader than simply the assessment of po- 
tentially "no-regrets" measures. The IPCC has already attempted to address this 
broader issue even in its First Assessment Report. Earlier work has, inter alia, ex- 
amined the possible feasibility of various technology options in terms of three types 
of feasibility: technical, economic and market. This work needs to be continued and 
extended. 
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Even technical feasibility is not universal but may depend on circumstances. For 
example, solar energy technologies require sunlight and wind technologies require 
wind, and the relative availability of these inputs of nature is very location-specific 
Some technologies may require significant quantities of water, which is not equally 
available in all locations. These factors need to be very carefully identified and list- 
ed for each technology assessed by the IPCC. 

Economic feasibility is even more difficult to assess. Not only does it depend on 
different conditions in different locations, but it varies over time and also depends 
on the actions of other players in the market. For example, the economic feasibility 
of fuel switching from coal to natural gas will depend on the relative availability 
and prices of these two fuels at a particular location. Flowever, both the availability 
and the price of each fuel will change over time as a result of many market vari- 
ables, including but not limited to resource depletion, changes in transportation 
technology and economics, and so forth. And if many other players also decide to 
switch fuels in the same relative time frame, this will cause the price of gas to rise 
and the price of coal to fall, thereby altering perhaps significantly the initial assess- 
ment of economic feasibility. 

In its assessments of economic feasibility, the IPCC needs to be very careful to 
avoid any kind of general and in particular static assessment of the economic feasi- 
bility of technological options. As with technical feasibility, the IPCC assessments 
should identify as much as possible the factors that influence economic feasibility 
but leave the actual feasibility determination to be made by those who must actu- 
ally make the investments. 

The most difficult task is assessing market feasibility. This component of feasi- 
bility must take into account political factors, public attitudes, consumer pref- 
erences, aesthetics, "lifestyle" issues, and many other things that are extremely dif- 
ficult to assess and often even to identify. Such differences help to explain why a 
particular technology, such as nuclear power, may be acceptable in one market but 
not in another, even if the technical and economic feasibility determinations are es- 
sentially the same for both markets. 

As another example of the importance of assessing market feasibility, US auto 
manufacturers, at government urging, produced many small cars in the late 1970s, 
only to find that not enough consumers were willing to buy them, even though they 
were technically sound and clearly economic in light of the high price of fuel at that 
time. Subsequent research showed that many factors affected the purchasing deci- 
sions of consumers, including performance, safety and transport capacity (for both 
passengers and baggage), as well as such emotional factors as "image." 

More recently, some wind machines have been rejected by local populations on 
aesthetic and animal welfare grounds. It has been argued in some of these instances 
that the new, modern and efficient machines, which have finally improved their eco- 
nomic feasibility, are ugly when deployed in large numbers and destroy too many 
birds. This illustrates that implementation on a larger scale, while usually improv- 
ing economic feasibility, may have the opposite result with regard to certain market 
feasibility factors. 

The I PCC will not be able to, and should not attempt to, assess feasibility in spe- 
cific national situations. Feasibility can not be assessed in the abstract but must be 
judged in the individual situation. This is the job of national governments and of 
individual investors. 

As with technical and economic feasibility, however, the IPCC can provide impor- 
tant help to governments and others in trying to identify the full range of relevant 
market feasibility factors that influence the ability of any particular technology to 
penetrate a given market. Moreover, the IPCC could provide a very important serv- 
ice by identifying not only the feasibility factors themselves but also analytical tools 
for applying these technical, economic and market feasibility factors within a spe- 
cific national situation. 

It should further be noted that many technologies, including "soft" technologies 
or techniques, are not proprietary but are already in the public domain. The IPCC 
can enhance the usefulness of its work by providing important information on such 
technologies that are already freely available to developing countries and others. 
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Focus O S’ Global Warming 


Kyoto Goals: 

The Impossible Dream 




It Would Be Nice If Developed 
Nations Could Meet The Ki oto 
Targets, But They Can’t And Won’t. 

By Robert A. Rein stein 

remarkable change seems to be taking place in the U.S. 
approach to international negotiations, if the 1997 Kyoto Protocol on climate change is any indication. In the past 
the United States always took what might be called a “pnigmatic” approach: that is, the U.S. did its homework 
l>efore going into the negotiations. At Kyoto, where the U.S. played a major role in establishing the major features 
of the agreement, we seem to have “jumped off tl»e cliff’ in u leap of faith. The U.S. position mus l?ased more on 
ideology than on a quantitative and qualitative a.ssessment of wliat its bottom line should be. 

As a result, the agreement is deeply flawed. n»e protocxd has the laudable goal of seeking to prevent dangerous 
human interference with the global climate sj'stem by limiting the emissions of heat-trapping gases by industrial- 
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ized countries. However, it app^is 
that nK»t of these countries vrill be 
unable to meet the commitments 
undertaken in KytAo. 

In^ead of bearing to sc^ve this 
hnportam g^l»} prol^em, the Kyrto 
Protocol wiH delay progress by having 
created a treaty regime that effec- 
tively prevents key countries from 
ever ratifyii^ it, and which wdl &eie- 
fore newr enter iMo force. 

What Kyoto Says 

In December 3997. most countries 
of the world adc^Ked the text Kyoto Protocol to 
the U.N. Frameworic Convention Climate Change 
(FCCC). More than ’^countries (including the U.S.} 
have signed it, indicating their political commitment to 
seek ratiftcation. Only two countries (Fiji and Tuvalu), 
however, have far actual^ ratified the protood. 

If raiiiied die U.S. Senate, the protoo^ wmdd 
require the U.S. to reduce its greenhouse gas emissions 
that contribute to climate change to 7 percent below 
their level in 1990 by the first commitment period 
2Q0S-2012. Targets for odier industrialized countries 
(listed in Ann« B of die protocol) range from 8 per- 
cent below 1990 for the European Union to 10 percent 
above 1990 for Iceland. Among the industrialized 
countries covered (this is important) are Russia, Ukraine 
and several other formerly cmnmunist countries vdbose 
eomomitt have taken a nosedive since 1990. 

The targets cover six fauman-reiated greenhouse 
gases, including emissions from all sources. In princi- 
ple, the targets dtould also include the removal of 
these gases from the atmo^here by 'sinks*' (such as 
fmests and r^her vegetation diat as ftey 

grow), but how carbon sinks will be figured in to treaty 
cor^lionce still must be negotiated. 

The states of the European Union will adiieve their 
common target of an 8 percent reduction (or 92 per- 
cent of 1^0 levds) jtmtiy rather dian individimlly. 
Ihe protocol requires these countries to agree among 

Robert A Hrrimtem, m intematioiud consuitant. teas 
dnefV.S. tvsffitiaioraftheU.'N. Framewotk Convention 
fm Ckmote Chon^ (1992) imtl was alternate dti^ U.S. 
nefSJtiaittrqf the Mmtreal Protocol on Ozone-Depleting 
Substmces (1967). From 1990 to 1992. he was dejntty 
assistant secretary of State for environment, heabh and 
Tuttund restmrccs. 


themselves on how eadi individual 
country wiU contribute to their com- 
mon target 

In ad^tion. potential fledlrility in 
m^ing torgets b provided 

in the prt^ocol threap diree m^l^ 
nisms that would aBw transfers or 
crediting of emissions reductions 
adrieved in other countii^: 

1. Direr^ transfers <x dT 

emissions allowances ammrg the 
industrudized countries; 

2. Joint implementation (JI) of 
projects in industrialized countii^ 

to reduce emissitms by these cmintries; and 

3. A dean Devel^ment Medianism (CDM) for 
implementing emission-reduction projects in develop- 
ing countries. 

However, the rules, modalities, verification proce- 
dures and other aspects of these 'fiexihitify mec^- 
nrsms*' are stiH to be folly wor)»d out. 

The Main Problem 

Can the Kyoto targets be met. either throuj^ 
domestic actions alone or in combnatimi widi credits 
obtained throu^ the treaty’s flezibiltty mechamnns? 

in this article. 1 present estimates of the greenhouse 
gas emissioDS outlook for the U.S. and other industrial- 
ized countries under two different scenarios, and com- 
paie those projections widi die targets agreed to by 
diese countries in Annex B of the K)Oto Protocr^. 

The main conclusions drawn from this analysis indi- 
cate serious flaws in the protocol; 

• The U.S. and most other industrialized countries 
ol the OECD cannot achieve their Kyoto targets 
throu^ dome^c measures alone even un^r the b^- 
case scenario (that is, all reasonable domestic measures 
are implemented to limit greenhouse ps emissions). 

• The industrialized nations will therefore have 
demand for credits from the flexibilsty mechanisms 
such as inteniaticmal trading to cover the gaps betirami 
d^ emission targets and foeir actual emisskms. 

• The potentij surplus of emission “credits’' thirt 
might be available for trading frixn Russia and other 
former communist countries will not be enou^ to fifl 
the gap. While these countries’ emissions me Ukdy to 
be lovrer than their Kyoto targets in the years 
2012. their surplus will lie muc^ less than the demand 
from OECD countries. 

• As a result, the cost to the U.S. of meeting its 


Ifie administration's 
of ^ Kyoto 
Protocol raises 
fimdamental questions 
about the basis of 
US- foreign poUcy. 
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Table 1 : Possible Demand for Emissions Credits 


Country 

1990 Actual 
Emissions 

Kyoto 

Percentage 

Target 

Kyoto 

Target 

2010 

Trend 

Scenario 

Resulting 

Deficit 

2010 

Pain 

Scenario 

Resulting 

Deficit 

GERMANY 

1210 

.79 

956.0 

1157.3 

201.4 

1048.2 

92.3 

ITALY 

543.2 

.935 

507-9 

593.6 

85,7 

568.8 

60.9 

BRITAIN 

751.5 

.875 

657.6 

737.6 

80.0 

665.4 

7.9 

EU -15 

(SUB-TOTAL) 

4235.2 

.92 

3896.4 

4455.1 

558.7 

4110.0 

213.6 

JAPAN 

1301.2 

.94 

1223.1 

1529.9 

306.7 

1369.1 

145.9 

U.S. 


.93 

5448.4 

7207.3 

1758.8 

6636.0 


OECD 

TOTAL 

13,363.9 

.934 

12,480.3 

15,448.0 

2967.7 

14,228.0 

1748.5 


This table prxriects possible demand for emissions credits (in mdlion tons CO 2 eauivalent) under the Kyoto Protocol 
flexibility mechanisms. Note that th^ are two j}ossible deficits (that is, demand levels) given for each country. First, 
under the trend scenario (business as usual) given by the author, each country has a deficit between exj)ected emissions 
and its Kyoto target. Under the "'pain“ scenario, countries make all jx>ssible ^orts to reduce emissions, so the deficit is 
smaller. Source: Reinstein O Associates International. 


Kyoto tai^et, assuming unrestricted 
use of the flexibility mechanisms, 
will be quite high — almost as high 
as the cost of meeting its target 
without any flexibili^ mechanisms 
(contrary to assertions by senior 
administration oflicials}. 

Hie fact that the U.S. agreed to 
such a result in Kyoto in December 
1997, and further indicated its polit- 
ical commitment to seek eventual 
ratification by signing the protocol in 
November 1998. raises some very 
fundamental questions about the 
basis for U.S. foreign policy in this 
area and its future direction. 

Scenarios for 2010 

On the basis of a detailed analysis 
of the situation of each industhal- 
ized country, estimates have been 
developed for emissions of each 
greenhouse gas covered by the 
Kyoto Protocol. In order to provide 
a broader perspective, two different 
scenarios for 2010 (the midpoint of 
the first Kyoto commitment period) 
were examined: 

The Trend Scenario: Current 
trends continue, including addition- 
al reason^le measures that can be 
justified as well for other reasons, 
according to national political factors 
(call that "continued good efforts”); 


The Pain Thre^told Scenario: 
All reason^le economically and 
politically feasible measures are 
taken to limit emissions (what might 
be called "true best efforts”). 

As with any scenarios for possible 
future conditions, these are not pre- 
dictions but rather are projections 
of what might occur given certain 
policy approaches by different coun- 
tries. They frame the likely range 
of results for ea<^ country. 

The Trend Scenario is similar to 
Nkiiat is often referred to as "Business 
As Usual” (BAU) in many studies. 
However, it includes the likely 
effects of a few more addition^ 
measures than mar^ BAU scenarios 
might. In recent years the trend 
has been for many governments to 
seek to identify and implement 
whatever reasonable measures they 
can that might limit greenhouse gas 
emissions, as long as these measures 
are economically justified and pro- 
vide other benefits as well (such 
as reduced local air pc^ution). 

Actual emissions would undoubt- 
edly be lower than the Trend 
Scenario projections if the Kyoto 
Protocol were to enter into force. 
But there is a basic limit cm what each 
country can do to limit its emissions 
through domestic measures. The 


Pain Threshold Scenario assumes 
a country does all that it reasonably 
can to limit emissions, up to the 
point where further actions would 
have unacceptable economic and 
social consequences (job losses, 
disproportional regional impacts, 
widespread hardship, etc.). It is 
assumed that this threshold depends 
in part on the current understanding 
of the science of chmate change, 
or at least on public perceptions 
regarding the rislo of climate change 
and related impacts. 

This public perception will neces- 
sarily differ from country to country. 
For example, for some countrie.s 
(especially in Europe) a very high 
value is placed on environmental 
goals and people are willing to make 
some sacrifices to achieve these 
goak. In other countries this may be 
less the case. Regional differences 
in economic activity, which may 
constrain a country more than 
national average conditions might 
suggest, are another variable. 
Lifestyles and expectations regard- 
ing the levels of certain conve- 
niences and services difler as well. 
Finally, priorities vary among coun- 
tries regarding certain industrial 
activities related to military and 
security concerns. 
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It is most unlike^ that countries 
would go beyond the threshold of 
pain on the basis of computer model 
projections, coupled with allegations 

poMdans (but not su^x>rted by 
mcst sctentists) that rec«»l weatiher 
events are due to human emissions. 
Most people were unwilling to make 
die kind of sacrifices diat would be 
bey(»d die Fain Hireshold even in 
d^ 19^, there were actual 

local shortages of energy and a 
four-fold increase in oil prices. 

Bodi the Trend outl^k and the 
Pain Threshold outlook will un- 
doubtedly change Cfvtt time. New 
technologies will emeige and evcdve. 
These will affect the potential to 
limit emissions in the future, but 
cannot be anticipate with mu<di 
ceifeHuty. Social and poiitieal atti- 
tudes wiD change, and may go in 
either direction. And further devel- 
opments in the scimtific understand- 
ing pcssiye human-induced cli- 
im^e dian^ will uncfeubtedly affect 
popular perceptions, and especially 
the Pain Threshold outlook. 

The scenarios used for the for- 
merfy centrally {banned economies 
are sfxmwh&t different from tl« two 
scenarios described above for OECD 
countries. The lower number corre- 
sponds to a scenario wliere hardlv 
amy improvement occurs in these 
countries* economic situaticm by 
2010. The hi^i estimate itssumes 
most of diese countries have pro- 
gresset) retisonubly well sdoiig the 
trandtion p 4 tfh from centrally planned 
to madcet economies by tlutt date. 

Unrealistic Targets 

During the negotiatunis that led 
up to the Kyoto inifeting, the United 
Stales called for agrvement tm legal- 
ly liimling emission taigets for all 
industriali/ed countries. The U.S. 
said such tsugets shwiltl lx* "rinilistic 
and aelhevulile.*' 

If yiHi kiok ill Table 1. «m11 see 
that’s not wluit hjip|X’iiwl. The table 
ctmipari'.s the targets agreetl to in 
Kyoto (ex])resse<) :ui a fnic-tion or 
multiple til tiu* 1990 base yi*jir) with 
the likely i‘iiMssioii.s of a niiinlH'r of 


Isy OECD ccaintries under the two 
scenarios described above. It can 
be seen that for most countries the 
targets are beyond even the best- 
case situation ^ the Fain Threshedd 
Scenario. In vdtkh all economically 
and politically feasible domestic 
measures have been taken. 

The conclusion is unavoidable 
th^ the Kyoto targets are unrealistic 
and unarhmvable, at least based cm 
domestic measures alone. The U.S. 
target would impfy an addidonal 
reduction of 20 percent below its 
Pain Threshold level in 2010. and of 
^ percent or more below the Trend 
Scenario. The dian^ in economic 
activity and tifes^e that would be 
required to achieve sudi a result are 
unprecedented since World War II. 
Moreover, the impacts of such an 
effort would differ greatly from one 
economic sector or r^on to another 
This kind of effort is clearly beyond 
the limits of pohtical feasibility. 

The Supply/Demand Problem 

As mentioned above, the Kyoto 
Protocol allows industoalized coun- 
tries that cannot meet their targets 
throu^ dcHnestic actions alone to 
use flexibility mechaiusms, such as 
international trading of emissions 
credits or implementatkm of projects 
in other countries. Assuming tlie 
parties to the treaty ever agree on tlie 
rules and guiddines for the flexi- 
bility mechanisms, the question is 
whether these mechanisms can en- 
able the Annex B countries meet 
their Kyoto tarots. The discussion 
and analysis below assumes these 
rules are ;^reed and place very few, 
if any, serious restrictions on the use 
of these mechanisms. TMs is unlike- 
ly. based on devekqiments tbits far. 
but (s simply a working assumptiiHi 
for diang (xir oomputatkms. 

For e;K.'h Annex B (industriali'/cd) 
country, its emisrions uutkxik nnticr 
tile two scenarios <lescril»w! earlier 
is compsirml with its KyiHo tuigc't. 
If the eini.ssions would cxctHul 
tile target, llieu the aniiitry luis a 
‘'delicit'' in H.s aceinint him! a resuliing 
“demiimr for mldtlional crcdil.s <»r 


allosvances through the flexibility 
mechanisms. If the emissions, on 
the other hand, would be lower than 
the target, then the country (Russia, 
for example) has a "surplus" or 
"su|:^y" of em^rion dlowanc^ that 
it could sell to those countries that 
are in deficit relative to dieir targets. 

Based on the estimates fcH* 2010 
shown in Tdile 1 , it ^^lears dud: the 
OECD countries as a vdmle vriU hai^ 
a potential demand for credits or 
allowances of between 1.7 and 3.0 
billion tons CO 2 equivdent. The 
low end of this range corxe^nds to 
die Pnn Threshold Scenario, under 
which each of these countries takes 
every reasonable economically and 
politically feasible measure within 
its borders first bdKite loc^di^ for 
credits from oubnde. 

The largest part of the OECD 
demand for credits, about 1.2 of the 
1.7 billion tons in the low estimate 
and about Ifi of the 3.0 billion 
tons in the hi^ estimate. Is fiom the 
U.S. These numbers ms^ even be 
on the low side, unless trends in the 
transport sector (like cIk^ gasoline 
and prolifer^ng sport udl^ vehides) 
change rather significant^. The 
big^st issue affecting U.S. emisskms 
in the next 10 years U the restruc- 
turing and opening up of electricity 
markets, wfai^ could ai&ct emissions 
either w:^. 

Against these estimates of poten- 
Hal demand Ibr credits, one must 
look at the potential surplus or sup- 
ply of tTedIts from Russia teid East- 
ern Europe. As TK^ed, die supply 
Is ineasur^ by the degree to which 
emissions for these countries may be 
below the targets set for tiiem in 
Annex B of the protocol. Because 
the data for non-OECD counties is 
of generally poorer quali^ (or even 
nonexistent), it is rather difficult 
to estimate tite potential .supply of 
emUkSion crediLs or aliownnces. The 
lK*st estimate (^ven tli^e fimita- 
tions) is shtnvii In Table 2 (pajp? 57) 
to niiigi^ lietween alxait 250 million 
and slightly less than 1.3 billion 
tons of CO 3 e<|invulenf. 

Bill tlu* supply t*stim;ih^ tif Tabk* 
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2 only indicates die boundaiy 

on supply that mi^t in theory be 
available. However, all indications are 
that full-scale emissions trading will 
iK)t occur by 2008-2012 (die first com- 
mitment period). Hie only industrial- 
ized couiitry widi any sig^icant sur- 
plus to sell is Russia, and it has alrearfy 
indicated publicly that it will not 
engage in emissions trading under 
Artide 17 of the prc^ocol before 2013 
at the earliest. 

While Russia's political future is hard to predict, 
several considerations he^ to eiqilain why Russia wtU 
favor joint projects with foreign countries rather than 
broad-scale emissions trading. Among these are ne^- 
tive experiences with privatization of state-held assets, 
serious difficulty in organizing its domestic economy, 
distrust of international marlcets in general, and caution 
about venturing too quickty into a market that does not 
even exist yet. 

Develt^ii^ Countries: No Titnifrc 

Developing countries do not participate in trading 
because they do not have emission limits. And no 
major develc^ing countries (China, India, Brazil, etc.) 
will take on vduntary targets at this time because they 
are not willing to limit their economic growth. For 
countries in the mid to later stages of r^id industrial- 
ization, there is a high correlation between energy 
consumption (which generally means COj emissions) 
and GDP. This is somewhat less the for mature 
economies like the U.S., althou^ there is still a 
correlation as long as the manufacturing sector con- 
tributes a significant portion of GDP. 

Akhougb Kazakhstan and Argentina indicated a wiH- 
ii^^ress at Buenos Aires to oonsi^ emissians oeilii^ it 
is not yet dear what these limits might look like. 
Neidier oouiUry is lik^ to agree to limits on emissioRS that 
would ocmstrain in any way their economic growth 
prospects. And even ifdi^ did aoo^ targets that allowed 
them to trade sway any surplus, neither could contribute 
etKM^ to make a si^iificant difierenoe in idatnn to the 
huge disparity between the OECD demand for credits 
and the lik^ available from all sources. The onty 
countries that mi^t tiudce a real difference,, if th^ 
were to ao^t emission limits that allowed them to 
participate in emissions trading, are China and India. 
But China’s CO 2 emissions alone grew by 21 percent 
(about 600 milhon tons) between 1990 and 1995, while 


India’s grew by 25 percent (about 
200 million tons). In order to have 
surplus emissions available to trade 
internationally, China and India 
would have to have treaty limits on 
their emissions even hi^er than 
their current rates of grov^, which 
imply a doubling of emissions by 
2010. However, the major devel- 
oping countries have given every 
indication that they won’t considn 
any limit on dieir emissions. 

In brief, then, the developing countries will not be a 
»>urce of emissions credits that can be traded with the 
industrialized nations. 

Joint Projecrts: A Limited Solution 

If emissions trading will not be a source of signi- 
ficant credits before 2013, then die only other way 
the industrialized countries can get credits for protcxxil 
ccmipliance is throu^ projects that help other nations 
limit greenhouse gas emissions. 'These come in two 
categories. 

Projects in Russia and Eastern Etm^ fall under 
Article 6 of the Kyoto ProtoccJ (Joint Implementation 
or Jl). Projects in the developing countries, the Clean 
Development Mechanism (CDM), are covered by 
Article 12. However, such joint projects cannot begin 
to generate enou^ credits to cover ^ OECD deficits. 

Project-based credit suj^ty is inherently much 
less thw the supply that mi^t be availaUe, ^eoreti- 
cally, from emissions trading. Eadi project must be 
organized, certified as adding to reductions would 
already occur, and meet other criteria still to be 
defined. This means delays in starting such projects 
and hmited volumes of cr^ts once die projects are 
implemented. 

A realistic project-based credit suppty from Russia 
and Eastern Europe (throu^ JI) is probabty only 
about 100 to at most 300 tnillkm tons, or about 10 per- 
cent of the demand from the OECD countries. In 
addition, the maximum likely range for CDM credits 
from developing countries by ^10 is at most 200-300 
million tons. 'These two ranges can not be added 
toother, because donors will need to choose in some 
cases between potential projects either in Eastern 
Europe or in developing countries. 

Taking all these considerations into account, the 
total supply of credit from all three meclumisms is 
probably a^ut 200-500 million tons at most. Most of 


The changes in 
economic lifestyle 
required by Kyoto are 
unprecedented since 
World War U. 
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Table 2: Possible Suppliers of Emissions Credits 


Country 

1990 

AcUiai 

Emissions 

Kyoto 

target 

High 

Scenario 

HjjgJQJJgl 

tow 

Scenario 

Resuttili^ 

Surplus 

BULGARIA 

125.8 

115.7 

108.1 

7.6 

87.6 


ROMANIA 

246.8 

227.0 

238.6 

-11.6 

1943 

323 

UKRAINE 

916.3 

916.3 

836.8 

79.5 

609.8 

3063 

RUSSIA 

3038.4 

3038.4 

2847.3 

191.2 

2161.0 

S77A 

TOTAL 

00 Countries) 

45S2.7 

450S.4 

4256.9 

248.5 

3220,5 

1284.8 


thia tabie projects possiHe supply. outUaiAe Jwm . former communist coptarkat:.wlu^^ip^^^:, 
emissions may he less ^um ih^ Kyoto targets (in m^Uon tons COf etfukialent). 

(economic recovery) diene wUl be rdatively small surpluses of emissions credits foi^-W^^^nd^^; 
low scenario (eccmomic ita^xatwn), more sutpAus emission credHs are aadleble. Soim^Be&aie(^^lr‘ 
Associaies InienuOkmd. 


the credits would come from projects, either from 
Joint Implementation or the Clean Dev'elopment 
Mechanism. Of the total, emissions trading is «c- 
pected to contribute very little in this time-frame, since 
Russia has already indicated H is unlikely to participate 
until later. 

Even this range of credits from ]I and CDM is quite 
sigrufrcsuit. It imi^ies perhqrs 3,000 to more dian 
10,000 projects, if the information about average 
project size is indication. But vdien diis sup^ 
estimate is compared with the demand estimates 
shown is Table i. this still leaves the U.S. and other 
OECD (xnintries far short of Aeir Kyoto targets. If 
the U.S.. for example, were to acquire the entire 
^(^>al supply of credits, this would cover less than 
half its needs in the best-case scenario and less than 
10 percent of its needs in tlte worst case. 

To (XTver the best-case defrcit of the OECD coun- 
tries (1.7 billkm tons) would require at least 20,000 
projects and p(»sibly as many as 40,000 projects, based 
on the experiences of countries to date with the pilot 
phase of “actiwties implemented jointly" under the 
1£^2 Climate Ckm^ Convention. The higher deficit 
in the TVend Scenariti might re<juire os many as 70.000 
|wo|ects- 

Hiis is fju beyond the capability of any foresee;il>Ie 
^em to identily, ev.iiu:ite. certify, fund and monitor. 
Experts say duit even with unlimitet! ioidget incrutues, 
it woukl Ikj ahmwt iinpcKsible for the U.S. to pnrcess 
more than SX) pni^'tls a yestr. and <miy idxnit a thin! of 
the.se vnnild prolKiIrlymect standards and Iw u]^nwe<1. 


The analysis presented here has not addressed the 
question of costs. Any future intematkmd maricet for 
emission credits is going to be dominated by the Ingest 
buyers (in this case the U.S.) and the largest seUers 
(most likely Russia, at least in the neart^m). In sudi 
a situation where the demand for credits &r e:meeds 
the supply, the sellers of sucdi credits have no incentive 
to price them cheaply and are hkefy to price Uiem dose 
to ^ mu^nal cost of domestic emissions redocticms 
for the largest buyer of credits. Thus, the cx^ to the 
U.S. d* achieving the Kyoto target with frill use of the 
flexibility mechar^ms is likely to be only sli^itly dis- 
counted below the cost that would be incuned without 
the mechanisms. 

Absence of Balance 

One of the problems emer^g from the Kyoto 
results is an aj^Kuenl lack of balance in the relative 
commitments of difTerent countries or groups of 
countries. In trade negotiations there has al^ys been 
a lecjuirement that the concessions on taiifT reduc- 
ticms or other commitments of one country more or 
less balance those of other countries. This balance has 
been essential in getting agreement for ratification 
or oj^nnul of the final package. 

Sudi concerns for balance appear not to have influ- 
enced decisions on the Kyoto tarots. The U.S. target 
impliex a rvtiuetion in umissicms of h^ween 30 and 40 
perixmt relative to vdiere current tremb woukl tdre 
emissions f>y 2010. In txmtmsf, the EU taqjet is onfy 
alxHit 15 percent liekw the level where its current 
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trends are leading. Tl)e lower EU 
trend is due not to actions taken in 
Europe to limit greenhouse gas 
emissicms but almost entirely to eco- 
nomic restructuring following German 
reunification and to liberalization of 
British electricity and coal maH^. 

There is an obsaous concern on the 
part of some industries that the large 
difference between the U.S. and EU 
commitments in Kyoto may lead to 
major distortions and adverse impacts 
on trade and competitiveness. This concern is further 
heightened by the total lack of any commitments 
in the Kyoto Protocol by die developing countries 
regarding their future energy consumption and 
emission levels. 

Tlie Triumph of Ideology 

Hie conclusions regarding the feasibility of the 
Kyoto targets raise serious questions about the 
in ubich the U.S. approached the Kyoto negotia- 
tions. In the past, the U.S. always knew more or less 
wbat it could do, and vdiat it could live with, from a 
technical, economic and political point of view. This 
has certainly been the case in every major trade 
negotiation, but also characterized the U.S. position 
in negotiating the 1987 Montreal Protocol <ki ozone- 
depleting substances with subsequent major amend- 
ments in London (1990) and Copenhagen (1992) >— 
which has been frequently cited as one of the most 
successfijJ intematio^ environmental treaties. 

But this pragmatic approach was basically abandon- 
ed in negotiating the Kyoto Protocol. Analysis was 
done, to be sure, but it was largely to support preselect- 
ed positions that were based more on ideology than 
on a solid understanding of what could actually be 
achieved in greenhouse gas emission reductions, ^me 
negotiators were surprised, even shocked, when the 
U.S. departed from its traditional approach and, 
under specific guidance announced publicly N^oe 
President Gore in Kyoto, agreed to targets that 
appeared to be beyond any reasonable assessment of 
feasibility. 

The basic problem with the approach the U.S. has 
taken on climate change is that it depends on 
a relatively near-term fundamental change in peoples 
thinking and behavior in both the U.S. and devel- 
oping countries. It implies a leap of faith, as in the 
fantasy-movie “Field of Dreams,” in which the hero 


insisted: “If you build it. tliey will 
come” (i.e., tlie new technologies, 
changes in consumer behavior, 
selfless attitudes on the part of 
major developing countries, will all 
somehow materialize). Without 
such fundamental changes, the 
Kyoto targets can not be met. 

But in fact, there are no guaran- 
tees that any of these clianges will 
materialize, and numerous reascms 
to believe they will not materialize 
in the required time-frame. Afier all, 2010 is almost 
tomorrow in terms of the required turnover of major 
capital stock (such as power plants, steel mills and 
urban transport ^tems). 

Environmentalism as Religion 
Hiere are a number of paralleb between the 
environmental ideology of tl^ 1990s as found in 
Western Europe (and parts of the current U.S. 
administration) and past religious ideologies. Those 
who question the basic approach of this ideology and 
try to argue on the basis of facts and numbers are 
accused of “old thi nk ing." A great deal of the new 
aj^roach depends on fundamental beliefs and a degree 
of faith that certain things will happen by a certain 
time. This is the essence of the “technolo^ forcing” 
approach to environmental goals — i.e., forcing new 
technology to come into being 1^ fiat. 

The more recent swing from pragmatism to 
ideology exemplified by the Kyoto Protocol has 
fundamental implications for America's economic 
well-being, domestic politics and relations with other 
countries, as well as die longer-term process of Interna- 
tiona] cooperation across a very bro^ range of issues. 
There are big dangers in following this approach. 

For example, a wrong-headed approach to climate 
change and other issues, rather than stimulating 
the desired technological advances, may hinder 
them by draining away too many resources for 
short-term, narrowly focused results like the Kyoto 
targets. Once industry and others have been forced 
to make major capital investments in converting to 
the best available current technologies in order to meet 
near-term targets, they will resist replacing these 
investments in a few years with new superior tech- 
nolo^es — the economic cost of premature retirement 
of the relatively recent investments will simply be 
too high. This in turn sends a negative sign^ back 


The U.S, approach 
seems based on 
an almost 
religious faith in 
environmentalism. 
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to the research side in terms of the maitet potential environment 

for die new techncdogy. Moreover, there is a real risk that the international 

And ifthe targets are sunptyb^'ondwHhat is feasible, process ly ^ahich the targets were negotiated may 

as analysis attests, then international prepress become discredited. If the public believes these and 

toward a imne r^hstic apprc»ch is de%ed while other intem^tonal efforts tend to produce 

countries ponder how to acl^eNe sudi targets, or how and unbalanced results, it may turn its attention 

to explain their inability to move fbrwa^ with the away from such efforts and withdraw its support. An 

ratification process. There are already signs that a unworkable international re^me casts doubt on other 

number of countries wffl hold bade from ratifying similar agreements. 

<eA ie^ until tl^ see the U.S. ratify: And die U5- Such a result would deaiiy be cemtraiy to lon^r- 
S^te has alrea^ m^ressed gra^ reservatfems about term U.S. interests, not onfy in the esvironmentd 
ratification. field but also in trade, security and many other areas. 

But hopefully the Kyoto Protocol is an anomaly 
JDiscredituijg fhie Process and not really an indication of the general direction 

eadb passii^ year, cminbies will Ire one of U.S. foreign policy. I^drer, one hc^res die U.S. 

year closer to t^ be^rming td" die first commitment will return in the near future to its traditional 

period in 2008, and emissions will have continued approach of negotiating what is achievable and 
to rise in most countries in line with the Trend (feliverable, not only in environmental negotiations 

Scenario. As die impossibility of many countries' but across the broader spectrum of international coop- 

achreving the toigets becomes more evident, there eratkm. This has Icmg been one of the real strengths 
is also likely to be some finger*pointiog in an effort of U.S. foreign policy, and it is an approach tbaf 

to blame the embarrassing result on someone. None most of the rest of the world expects and needs from 

of diis can be consider^ beneficial for the global the United States. ■ 


Life After the Foreign SERviCEf 

For a future issue, Ac Journal would like to hear fixun former Foreign Service 
empkiyees about your new lives. What was the transition like? How have you 
incorporated knowledge acquired in the Foreign Service into your current 
professional life? {That includes people now contracting for their former 
agencies, or working in thAr previous fields m new capacities.) What about finan^? 
Public service and volunteer activity? L^sure pursuits? 

We’d like to hear both horn those who 
retired after a lengthy career 
and those who departed r^tivefy early. 


If you have an article you would Hke to write, are willing to tell )tour story to 
Journal, or have other suggestions, please contact the Journals editi>r, 
Guldin, by mail, e-mail (guldtn^afsa.org) or fax (202) 338-8244. 
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THE KYOTO PROTOCOL 
AND ENERGY-INTENSIVE INDUSTRIES 

Robert A. Rcinstein 
Reinstein & Associates International 


Hiis paper bri^y ^camines die situation of energy-intensive industries as they may be affected by 
the Kyoto Protocol, which would require strin^nt reductions in the use of fossil fuels by those 
industrialized countries that may ratify and implement it. These industries are especially important 
to the economy and would probably be disproportionately and adversely affected by the Protocol. 


Greoihouse Gas Emission Limits Under the Kyote> Protocol 

On December 11, 1997, more than 160 countries adopted die text of the Kyoto Protocol to the UN 
Framework Convention on Climate Change (FCCC). The purpose of the Protocol is to limit 
human emissions of greenhouse gases (GHGs) in order to try to diminish possible human influence 
on the global climate system. Scientific computer models suggest that without any actions to limit 
emissions of these gases, there may be serious and possibly irreversible changes in the climate system 
over the long term (50 to 100 years). 

The Protocol was opened for signature at UN Headquarters in New York on 16 March 1998 and 
many countries have since signed die Protocol, indicating their political commitment to seek 
ratification in accordance with their national constitutions and laws. The Protocol will enter into 
force following ratification by at least 55 countries accounting for at least 55% of 1990 
industrialized-country carbon dioxide (COj) emissions. 

The Kyoto Protocol would require each industrialized country that ratifies it to limit its emissions of 
six GHGs during the period from 2008 to 2012 to the levels set forth in Annex B to the Protocol. 
The overall objective is a reduction for these countries as a whole of at least 5% below the level of 
emissions in 1990. Developing countries, however, would have no obligations under the Protocol 
to limit their emissions. 

Individual country targets in Annex B range from an 8 % reduction for EU countries and most other 
European countries to a return to 1990 levels for Russia and Ukraine and increases of up to 10% 
above 1990 levels for three countries (Norway, Australia and Iceland), because of sp>ecial national 
circumstances in these countries. The US target is a 7% reduction from 1990 levels, while Japan 
and Canada each pledged to a 6 % reduction. 

The targets cover six human-related greenhouse gases: CX )2 (from all sources), methane (CH 4 ), 
nitrous oxide (N 2 O), hydrofluorocarbons (HFCs), pctfluorocarbons (PFCs) and sulfur hexafiuoride 
(SFft). For the last tiiree gases, which account for a very small proportion of total emissions. 
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comuries may choose either 1990 or 1995 as the base year for purposes of reduction commitments. 

In addition, potential flexibility in meeting national targets is provided in the Protocol through three 
mechanisms that wouW allow transfers or craiitii^ of emissions rediKtions achiev«i in otha* 
countries, as follows; 

• Article 6 allows Annex B Parties to share emissions credits resulting from joint 
imploTittitation (JI) of projects that result in net reductions of GHG emissions. 

• Article 12 establishes a Clean Development Mechanism (CDM) under which funding of 
approwd projects in non-Annex B (developing) country Parties is to promote sustainable 
development and also generate emissions credits for donors. 

• Article 17 allows for the possibilit)' of transfer of credits or allowances through intcrnatioiral 
emissicHS trading. 

However, the rules, giridelines, modaUties, verification procedures and other aspects of these 
mechanisms are still to be agreed by countries. 


The Kyoto Protocol Would Place Severe Limits on Energy Use 

The most important greenhouse gas in terms of human emissions is COj, accounting for over 80% 
of total emission all six Kyoto Protocol gases by industrialized countries. About 97% of COj 
emissions result from the combustion of fossil fuels (coal, oil and natural gas). These fuels, in turn, 
ac(X3unt for about 85% of total energy use. Thus, any ^gets for limiting GHG emissions will have 
a significant imjxict on energy use. 

TIk: Kyoto targeCi in particular would impose very severe limits on energy use. Most countries’ 
emissions are projected to rise stgnificandy by 2010. US emissions, for example, have been prelected 
to increase by 30% or more over 1990 levels by 2010 if titey continue to follow the pattern of recent 
years, which has already included improvements in energy efficiency. The US Kyoto target of a 7% 
cut from 1990 levels would thus require an overall reduction of nearly 40% from where emissions 
are likely to be in a little over 10 years. 


Who are the Energy-Intensive Industries? 

The energy-intensive industries are basic manu^tuiing industries that transform raw materials and 
semi-fmbhed goods into fiiushed goods that are used throughout modem societies. Any process that 
involves the physical and/or chemical transformation of material requires significant energy inputs. 

If you thbgs, you have to use cnagy. Examples of energy-intensive industries include; 
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• Chemicals: This sector includes petrochemicals, basic inorganic chemicals, plastics, synthetic 
fiber?, rubber, fertilizers and a broad range of other products that are used either directly as 
consumer products or indirccdy as inputs to further manufacturing processes. Chemical 
industry products vary in their energy intensity but all use sid)stantial amounts of energy, 
usually in the form of heat, in order to bring about chemical transformation of the inputs. 
Some chemical industry subsectors, such as plastics and rubber, also require energy for 
physical transformations to shape the final product. 

• Petroleum refining: This sector transforms crude oil input into a broad range of fuels {such 
as gasoline, diesel fuel, LPGs, kerosene, home heating oil, jet fuel and heavy industrial fuel 
oil) and other non-fuel products (such as lubricating oils and greases, waxes and asphalt). 

The basic process begins with boiling the input crude oil and separating it into components 
dirough fractional distillation. Further transformation of the intermediate streams into 
finished products also requires substantia] amounts of heat for chemical transformation. 

• Primary metals: This sector includes a number of subsectors such as iron and steel, 
aluminum, copper, lead, zinc, and magnesium. Large amounts of energy as heat and other 
inputs arc required for the physical and chemical transformation of metal ores into basic 
me^ products and for the further physical transformation of these products into finished 
products. 

• Construction materials: This sector includes cement, brick, lime, glass and other materials 
used in construction of buildings, roads and other aspects of the physical infrastructure of 
the economy. The production of these products fi-om mineral ores and other raw material 
inputs is extremely energy intensive and may acxount for up to half of the cost of production 
of some products. 

• Pulp and paper: This sector includes not only the many types of paper but also cardboard 
and other paper-based packaging materials. The conversion of ccUulosic raw material from 
trees and other plants is very energy intensive, and the industry has made major efforts to use 
various byproducts of die conversion process as a source of energy. 


Why Are These Industries Important to National Economies? 

Large sectors of the downstream economy (other iiKiustries and consumers) are dependent on the 
ouqput of these basic energy-intensive industries. To illustrate how widespread this dependency is: 

• The transport sector would come to a comj^cte halt without the gasoline, diesel fuel and jet 
fuel produced by refineries. 

• Without steel, aluminum, plastics and rubber, there would be no automobiles, trucks or 
airplanes in die first place. 
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• There would be no building construction without cement, bricks and glass, and without the 
insulation diat also is prodiK^ by eiKar^-iirtemive industries. 

• Almost all furniture and appliances would disappear widiout the plastics, wood composites, 
metals, syndetic fibers, foam insulation aiKl other material that accemnt for iruast of 
production. 

• Medicines that are derived from organic chemicab would not be available. 

• Many focxls would not be avaikbie became of the lack erf packaging and insulating materials 
produced by die domical and pdp and paper industries, and the lack of r^igeration that 
also depends on the output of the energy-intensive industries. 

• Even many of the clothes wc wear depend on the output erf these sectors. 

Adrerse impacB on the ener^-uitensive industries would affect other sectors as well. Some 
requirements could be met by imports, but diere could also be some supply interruptions. Although 
the ei^gy-intemive Industrie employ many people, they are not especially kbor-intmsivc. 
However, employment by the downstream industries that depend on the output of cnergy-inteiBive 
industries numbers in the millions, and could be adversely affected by any impacts on energy- 
intensive industries. And those jobs that arc provided by the ei^rgy-intensive Industrie are relatively 
high-paying “white-collar” and “blue-coUar” jobs, so that any job losses that might occur would 
have proportionately greater impacts on a per-capita basis. 

For a number of countries tiierc is also a national security aspect to the energy-intensive industries. 
Many of these sectors would be critical to meeting national security objectives in the event of a 
threat to the <x)untry that required a reallocation of raw materials and basic industrial output. 

An cfifectivc response to climate change throu^ in^rovement of energy efficiency throughout the 
economy could also be adversely affeco^ by measures that hurt the ability of these industries to 
develop new technologies and products by sigitificandy reducing capital available for research and 
development. Although these industries consume significant amounts of energy', they also ccmtribtu^ 
to saving significant amounts of energy tiirou^ the products they produce, for example, foam 
insulation, light-weight aluminum produces, plastic car bumpers and other parts that improve 
vehicle EkI efficiency by reducing vehicle weight, and so forth. 


How Are Energy-Intensive Industries Affected by Changes in Energy Prices^ 

Ener^-intciBire industries are significantly affected by anything dut changes the co&t of meigy. In 
terms of how energy cosK affect the overall cost of production for these industries, for example. 


4 



74 


• The cost of crude oil is about 85% of total cost of materials for petroleum rcfming, and 
represents aboia: thr^-fourtte of the vaii^ o£ $hi|Htients by this sector. Nearly 10% of the 
crude oil input to refineries is consumed as refinery fuel. 

• About 70% of tlte cost of producing plastics md rcsais, and over half the cost of pr<xiuction 
of synthetic fibers, is for purchase of oil and gas for fuel and feedstock. For other organic 
chemicals the cost is almost as hi^. 

• About two-thirds of the cost of ammonia and odicr nitrogen fertilizer production is for fuel 
and fmistock. 

• Over half of the cost of hydraulic cement production is due to energy costs. 

• For primary aluminum, energy in the form of electricity represents about half the cost of 
production. 

In the context of the larger economic situation of these industries, including not only production 

cc^ts but other fectors as w«U: 

• Because the output of most energy-intensive industries is a commodity product, it must 
comp^ on world markets oti the basis of prict. 

• Even snuU changes in energy costs can seriously afhsct the competidveness of these products. 

• For this reason, many of the manufacturing facilities of the energy-intensive industries were 
either substantially improved in energy efficiency or else shut down in response to the 
rapidly increasing energy prices of the 1970s and early 198(fe. 

• As a result of this earlier uttense focus on reducing energy consumption, they do not have 
many *‘low cost” reduction alternatives available t^ay. 

• As a group, they have already (for the most part) switched to natural gas, they are the largest 
owners of natural gas*fired cogeneration, and tlwy have installed relatively energy-efficient 
equipment, 

• These industries arc very capital-intensive. Their plants last from 20 to 50 years and capital 
stock turnover is slow and expensive. 

• Break-through technology that provides “significant” en«gy cfridaicy improwraent is being 
sought because it is die key to improvement in competitiveness; however, it takes a 
si^iificant amount of time and investment to create such technology, and even longer to 
eventually inrtorporate it into the capital stock. 
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In these respects, energy-uitensive industries diSer in some important ways from the other sectors 

that are the principal sources of GHG emissions (electric utilities, transportation, and residential and 

odicr building). Among the other djifcrcnccs: 

• Because they have few options for switching O) alternative energy sources or technologies, an 
absolute limit on d^ir em^ons as part of an o\%rall national emissions target is inconsistent 
with the ability of these industries to growr and provide the prcxiucts that society demands. 

• The cost of measures to limit GHG emissions, such as energy taxes and/or carbon permits, 
would detract from the desired behavior erf" these industries of mating in new technology 
development and new less carbon intensive capital equipment. 

• Between 1980 and 1994, owrall energy use by all US industri^ fell by 21% aiKi diat of Itey 
energy-intensive industries by 24%, while total US energy use mereased by 13%. 

• This compares rather dramatically with the increases in energy use by other US sartors over 
the same period, for example by electric utilities (31%), by transportation (22%) or by other 
sectors, including residential and other buildings (8%). 

• For all G-7 major industrialized countries combined (Canada, France, Germany, Italy, 

Japan, UK and US), the changes over this same period were a 12% reduction for all 
industries and a 9% reduction by key energy-intensive mduslries, as contrasted with an 
increase in total energy use of 14%; utilities increased by 44%, transportadoii by 27% and 
other sectors by 12%. 

• Of great concern K> aiergy-intenstve industries is the potential of an industry-wide or 
company limit on emissions that would penalize them by having to pay twice: once for 
historical energy efficiency investments and secondly for purchase erf" carbon permits or other 
flexibility necessary to allow them to m^t basic a;oiiomic needs. 


How Are Tliese Industries Potentially Affected the Kyoto Protocol? 

The sensitivity of the iiltcmational competitiveness of energy-intensive industries to any major 
change in energy prices raises a number of concerns regarding the stringent targets contained in tiie 
Kyoto Protocol. Because the Protocol would require reductions in fossil fuel use ranging from at 
least 10% below projected levels to possibly 40% or more, it is inevitable that there would be a very 
significanr impact on energy prices. 

Most of these industries have few options for the introduction of fundamentally new technologies 
that can result in dranutic improvements in energy efficiency. As noted, many already made 
investments in tite past in order to inqjrovc efficiency for economic reasons. Because titese industries 
compete in global marltets where developing country producers would not face similar emission 
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targets, most would simply have to absorb price increases for fuels and raw materials. 

E'v^ among industriali^d countries, there are significam di^reiK^ in die way in which each 
country must limit its emissions. 

• The taints vary frcMH oik country to another, ranging from 8% below 1990 Icvds to 10% 
above 1990 levels. 

• Countries differ signiOcanliy in their available ener^ mix, with some having plendful 
domestic resources and other having few or none, some having pientifui hydro power or 
other emission-free sources and other having none, and so forth. 

• Countries differ in how their emissions are divided among ii^vidual sectors^ vdth some 
having a high percentage from the electric utility sector and others a low percentage (rdated 
to die available energy mix), some a high percentage from heating and cooling of building 
and odKTS a low percenta^ (because of differences in climate), and so forth. 

All these differences translate into significant difieroices in the way in which enargy-intensive 
industries in each countiy will be affecd by that countr/s implementation of the emission limits 
under the Kyoto Protocol. And this in turn means ^lifrs and distortions in international markets for 
the products made by these industries. 

These distortions may be further influenced by the particular measures a country adopts to meet its 
Kyoto target. For example, some countries may use taxes to reduce demand for energy, while others 
may use other forms of regulation. Taxes may be applied unifonniy among all energy users or may 
favor some forms of energy over others and sohk users over others. Some governments may exempt 
their energy-intensive industries from taxation while others may not. 

The use of emission trading schemes to create flexibility in the achievement of emission limits would 
also raise energy prices because users of fossil fuels would have to bid for emission allowances under 
such an approach in order to meet their cncrg>' use requirements. Since the supply of such 
allowances (as determined by each country’s Kyoto taiget) would be significant below the 
potential demand, the price of tiie allowances would be very high, and would grow higher over 
time. The cost to industry of acquiring the necessary allowances would be added onto the basic price 
of energy. Other energy users might have more flexibility and be in a better position to offer hi^er 
prices for the allowances than many energy-intensive industries could afford to pay in a corr^titivc 
global market for their output. 

Moreover, a majority of countries (the developing countries) do not have any emissions targets at 
all. Thus there is the potential that cnerg)'-intciisive industries may feel pressured or forced to move 
their production facilities to these countries in order to maintain their competitiveness in world 
markets. In such a situation, there would be no overall benefit to the global environment but simply 
a shift of economic activity (including jobs) from one location to another. 
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Investment in individual projects to rcduce ener^ use (and emissions) in other countries in order to 
gain cmission-rolnction “credits” through die prc^t-bascd flexibiUty mechanisms in the Kyoto 
Protocol (CDM aiKl JI) may ofier only limited of^rtuniats to erwsrgy-iniensivc industries. Because 
of the intense global competitiveness, such companies investing in the CDM projects that may 
direedy or indirectly suj^rt their competitors (in die developing country) is not likely. Such 
companies would oidy consider investing in their “own” plants in developing countries. 

All of these considerations serve to higlU%ht the dilemma of the energy-intensive industries in 
relation to die Kyoto Pmtoex)!. ’niese iiKiustries, like all business, seda to grow and share in die 
overall growdi of the gloi^ economy. As the world’s economy grows and mote cemntries become 
developed, the demand for the contributions of dwsc industries to society grows even faster. But in 
ordCT to px>w and meet the^ societal requirements, these indusories must consume energy, and that 
means they must increase their emissions. 

Yet die Kyoto Protocol would set limits on their emissions in most couitixies dut arc far below the 
levels that vrould occur under the meet optimistic assumptions. Even with d^ most modest growdi 
assumptions and with all reasonable improvements made ui their energy efficiency, these industries 
simply can not reach the Kyoto targets. In this situation, how are they to meet the growing ne«is of 
mom and mom of the world’s p«)j^e? The special situation of the cnergy-intensi\« ii^istries will 
need to be addressed by governments in a manner somewhat different from that for odier sectors. 
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UNITED STATES: CHANGES IN ENERGY USE BY SECTOR, 1980-1994 



1980 

1985 

1990 

1994 

Total (thousand TOE) 







445.557 

389.232 



Iron & steel 





Chemicals 





Nonferrous metals 



7,222 

7,823 



11,326 








1 Heavy industries 

173,516 

149,610 

141,786 

131,376 


1 .800,962 

1,771,233 

1,913,590 

2,037,976 

Electric utilities 

327,515 

363.735 

415,983 

429,259 

Industry 

445,557 

389.232 

382,258 

352,507 

Tran^rtation 

432,932 

449.899 

502,013 

530,118 

Other 

398,175 

398,775 

403,359 

429,363 

Change vs. 1980 






1.000 


0.858 

0.791 

Iron & steel 

1.00Q 

0.655 

0.620 


Chemicals 

1.000 

0.868 

1.160 

1.212 

Nonferrous metals 

1.000 

0.695 

0.598 

0.647 

Non-metallic minerals 

1.000 

1.079 

1.008 

0.974 


1.000 

1.050 

0.499 

0.404 

Heavy industries 

1.000 

0.862 

0.817 



1.000 

0.983 

1.063 


Electric utilities 

1.000 

1.111 

1.270 

1.311 


1.000 

0.874 

0.858 

0.791 

Transportation 

1.000 

1.039 

1.160 


Other 

1.000 

1.002 

1.013 

1.0781 


Source: International Energy Agency, Energy Balances of OECD Countries 
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G-7 MAJOR INDUSTRIALIZED COUNTRIES: CHANGES IN ENERGY USE BY SECTOR, 1980-1994 



1980 

1985 

1990 

1994 

Total (thousand TOE) 






873.598 

793.801 

802,607 

765,291 

Iron & steel 


116,101 

111.797 

97,336 

Chemicals 

182.515 

174,146 


209,775 

Nonferrous metals 

27.585 

22,126 

21,316 

23,135 

Non-metatiic minerals 


44,389 

44,674 

43.726 



73,126 

52,784 

54,159 

Heavy industries 

469.555 

429,887 

431,042 

428,131 


3.231.433 

3,226,686 

3,499,234 

3,695,089 

Electric utilities 

533,490 

615,453 

713,119 

769,402 

Industry 

873,598 

793,801 

802,607 

765,291 

TransDortation 

673,304 

696,226 


856,728 

Other 

750,542 

767,334 


840.632 


■HHIIII 




Industry 

1.000 

0.909 

0.919 

0.8761 

Iron & steel 

1.000 

0.821 

0.791 


Chemicals 

1.000 

0.954 

1.098 


Nonferrous metals 

1.000 


0.773 


Non-metaiiic minerals 

1.000 


0.944 

0.924 


1.000 

1.033 

0.746 

0.765 

Heavy industries 

1.000 

0.916 


0.912 



0.999 

1.083 

1.143 

Electric utilities 

1.000 

1.154 

1.337 

1.442 

Industry 

1.000 


0.919 

0.876 

Transoortation 

1.000 

1.034 

1.194 

1.272 

other 

1.000 

1.022 

1.040 

1.120 


Source: International Energy Agency, Energy Balances of OECD Countries 
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KYOTO PROTOCOL: 

EMISSIONS OUTLOOK & FLEXIBILITY MECHANISMS 

Robert A. Rcinstcin^ 

President, Reinstein & Associates International 


Abstract 

The following papcr^ examines the outlook for gr^nhouse gas (GHG) emissions of industrialized 
countries in the year 2010 in relation to the emission limitation and reduction ^gets agreed to in 
the Kyoto Protocol adopted by most countries of die world in December 1997. It further examines 
whether certain flexibili^ medunisms included in the Protocol would enable countries unable to 
reach their targets by domestic measures alone to offset any shortfall by “credits” obtained through 
these mechanisms. Finally, the paper discusses the implications of these results for the eventual 
ratification of the Protocol by a sufficient number of countries to trigger its entry into force. 


Maior Conclusions 

The major conclusions of the paper are the following: 

• Relatively few countries are on an emissions path, even under the most optimistic scenario, 
that would enable them to meet the Kyoto ^gets. 

• Rules, guidelines, modalities, procedures and so forth governing the flexibility mechanisms, 
including for moniuiring and verification of results, are unlikely to be agreed in any great 
detail for a few years. 

• Even if these rules arc agreed and place almost no restrictions on the use of credits fix>m the 
flexibility mechanisms, the range of demand for such credits exceeds the likely supply of 
credits by a factor of at least 2 and possibly more than 10. 

• Given tiiis outiook, the United States (the world’s largest GHG emitter) is unlikely to be 
able to obtain the necessary agreement to ratification from the US Congress, and enough 
other countries will probably withhold ratification as well, so that the conditions for entry 
inm force specified in die Protocol will not be met. 

• A new s^iarate legal instrument (treaty) is pn^ably necessary to modify certain provisions 
of the Protocol in order to allow key countries to ratify; this new instrument would be 
negotiated sometime between 2003 and 2006 
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Overview of the Kyoto Protocol 

On December 11, 1997, more than 160 countries adopted the text of the Kyoto Protocol^ to the 
UN Framework Convention on Climate Change (FCXXIJ)*. The Protocol was opened for signature 
at UN Headquarters in New York on 16 March 1998 and many countries have since signed the 
Protocol, indicating their political commitment to sedc ratification in accordance with their national 
constitutions and laws. The Protocol will enter into force following ratification by at least 55 
countries accounting for at least 55% of 1990 industrialized-country CO 2 emissions. 

The Kyoto Protocol would require each industrialized country that ratities it to limit its emissions of 
six greenhouse gases during the period from 2008 to 2012 to the levels set forth in Annex B to the 
Protocol. The overall objective is a reduction for tiicse countries as a whole of at least 5% below the 
level of emissions in 1990. Individual country targets in Annex B range fi’om an 8 % reduction for 
EU countries and most other European countries to a return to 1990 levels for Russia and Ukraine 
and increases of up to 10% above 1990 levels for three countries (Norway, Australia and Iceland), 
because of special national circumstances in these countries. The US target is a 7% reduction from 
1990 levels, while Japan and Canada each pledged to a 6 % reduction.^ 

The targets cover six human-related greenhouse gases: carbon dioxide (CO 2 ), methane (CH 4 ), 
nitrous oxide (N 2 O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulfur hexafluoride 
(SF^). Emissions are to be counted for all sources of these gases, but the methodology for counting 
uptake of these gases by sinks, while agreed in principle, has yet to be determined. For the last three 
gases, which account for a very small proportion of total emissions, countries may choose either 
1990 or 1995 as the base year for purposes of reductiem commitments. 

The Member Suites of the European Union will aclucvc their common target of an 8 % reduction 
(92% of 1990 levels) jointly rather dian individually, in accordance with Article 4 of the Protocol. 
This requires these countries to agree among themselves on how each individual country will 
contribute to the achievement of their comtiKWi target. The burden-sharing among EU Member 
States should also take into account differences in national ciraimstances among the Member States 
as specified by the Council Conclusions adopted by EU environment ministers in March 1997. 

In addition, potential flexibility in meeting national targets is provided in the Protocol through three 
mechanisms that would allow transfers or crediting of emissions reductions achieved in other 
countries, as follows: 

• Article 6 allows Annex B Parties to share emissions credits resulting from joint 
implementation (JI) of projects that result in net reductions of GHG emissions. 

• Article 12 establishes a Clean Development Mechanism (CDM) under which funding of 
approved projects in non-Annex B (developing) country Parties is to promote siistainable 
development and also generate emissions credit for donors. 
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• Article 17 allows for the possibility of tramfer of credits or allowances through international 
emissions trading. 

However, the rules, guidelines, modalities, verification procedures and other aspects of these 
mechanisms are still to be agreed by countries. 


National Circumstances and the A{»proach to Estimating Emissions 

There are rrmiy significant differences in national circumstances that directly and indirectly affect a 
country’s emissions pattern, and its ability to meet a particular target for future emissions levels. 
This was recognized already in the original Framework Convention in 1992, which states that 
efforts to limit emissions will take into account “the differences in these Parties’ starting points and 
approaches, economic structures and resource bases, the need tx) main^in strong and sustainable 
economic growth, available technologies and other iiuhvidual circumstances, as well as the need for 
equitable and appropriate contributions by each of these Parties.” 

Differences in starting points and approaches can include such differences as, for example, 
diflferences in climate, geography, location, levels of energy efficiency already achieved before 1990 
and other factors that clearly affect energy use and the potential to reduce further emissions of CO 2 
and other greenhouse gases. Included in economic structure and resource bases would be not only 
the energy resources and available fuel mix but also factors like energy-intensive manufacturing 
industries based on non-energy resources such as forests. 

Any assessment of the emissions outlook of each country must also take into account specific 
measures tiiat may be available to that country, incliuiing the technical, economic and 
political/market feasibility of various measures, as well as vinique social and cultural conditions. 

Taking all such factors into account, as well as various political considerations unique to each 
countries, an in-depth analysis of historical emissions patterns and the emissions outlook has been 
developed for each Annex 6 country for the period 2008-2012, assuming the year 2010 as 
representative of the period (as discussed below). 

Sources of emissions have been examined by sector for each of the three principal anthropogenic 
GHGs: CX) 2 , and NjO. In addition, CX )2 emissions from fuel combustion were also analyzed 
by fuel source (coal, oil and natural gas). Emissions were examined only in the aggregate for the 
three additional categories of GHGs covered by ti^e Kyoto Protocol: HFCs, PFCs and SF^. For 
several countries there was no information on these gases, but since the eff^t of these gases is quite 
small, diey were simply not included in the estimates for these countries. 


2010 Target vs. 2008-2012 Multi-Year Target 
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A few relatively simple calculations reveal tiie differences between tlie Protocol five-year 
commitment period and the alternative of a sin^e-year target for the year 2010. In principle the 
multi-year approach gives added flexibility. But it can also make the target more difficult, depending 
on national circumstances and the specific measures implemented in order to reach the target. 

The main reason for this is that most measures planned by countries to limit their emissions are one- 
time measures, such as switching from coal to natural gas, that will not be repeated in later years. 
One time reductions have quite a different dfect from basic structural changes that result in a steady 
downward trend in all future years. All changes in ftid mix to lower-carbon or carbon-fi^ energy 
sources result in one-time reductions. Increased building efficiency through greater insulation, more 
efficient windows and doors or more efficient li^tmg is also a one-time change. All of these 
n^asures lower the base line of emissions when initially implemented and also lower the rate at 
which emissions might otherwise increase in the future. 

However, if the switch is to a lower-carbon fuel, then future increases in energy demand, associated 
for example with economic and population growth, will mean increases in emissions, although at a 
lower rate than would occur with a more carbon-intensive fuel. Buildings and automobiles may be 
more efficient, but Increased population will mean more buildings and more cars, and thus more 
emissions. 

What this means is that countries already need to make one-time reductions by 2008. The longer 
they delay after that, the more difficult it will be to meet their target. And even if they meet the 
target in 2008, they will need to find additional measures to compensate for emissions growth that 
might otherwise occur after that. If the total effect on emissions of economic and population growth 
between 2008 and 2012 is, for example, 2% annually, then additional measures will be required to 
offset more than 8% increased emissions even after reaching the target in 2008. 

The only way to avoid this constant pressure to find new measures every year to offset growth that 
would otherwise occur is to make fundamental changes in technology and investment that result in 
decreased emissions in every year as the new technologies are introduced through the turnover in 
capital stock. However, the timeframe 2008-2012 is miB:h too early to realistically expect that kind 
of structural change on a scale that would permit the achievement of die Kyoto targets. 

One may draw two general conclusions from these considerations of the multi-year target included 
in the Kyoto Protocol: 

• If a country can’t reach its Kyoto target by 2008, it will have problems reaching it over the 
following four years. 

• If a country has not reached the target by 2010, it probably can’t reach it at all. 


Scenarios for 2010 
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In order to provide a broader perspective on the oudook for industrialized-country GHG emissions, 
two different scenarios for 2010 are examined for OECD countries: 

• Trend Scenario: current trends contmuc, including additional reasonable measures diat can 
be justified as well for other reasons, according to national political factors (continued good 
dforts) 

• Pain Threshold Scemrio: all reasonable economically and politically feasible measures are 
taken to limit emissions (true best efforts) 

As with any scenarios for possible future conditions, these scenarios are not predictions but rather 
are projections of what might occur given certain policy approaches by different countries. They 
fiame what are considered to be the likely range of results for each country. 

The Trend Scenario is similar to what is often referred to as “Business As Usual” (BAU) in many 
studies. However, it includes the likely effa:ts of a few more additional measures than many BAU 
scenarios migh ty since the trend is for governments to seek to identify and implement whatever 
reasonable measures they can that might limit GHG emissions while providing other benefits as 
weU. 

The actual emissions would be lower than the Trend Scenario projections if the Kyoto Protocol 
were to enter into force. But there is a basic limit on what each country can do to limit its emissions 
through domestic measures. The Pain Threshold Scenario assumes a country does all that it 
reasonably can to limit emissions, up to the point where further actions would have unacceptable 
economic and social consequences (job losses, disproportional regional impacts, individual hardship, 
etc.). It is assumed that this threshold depends in part on the current state of understanding of the 
science of climate change, or at least on public perceptions regarding the risks of climate change and 
related impacts. 

This point will necessarily differ from country to country. For example, for some countries a very 
high value is placed on environmental goals and people are willing to make some sacrifices to 
achieve these goals, while in other countries this may be less the case. Regional differences in 
economic activity, which may constrain a country more than national average conditions might 
suggest, are also different from one countr>' to another. Lifestyles and expectations regarding the 
Icvek of certain conveniences and services differ as well. Finally, certain industrial activities that are 
relatol to military and security concerns arc more important to some countries than to others. 

It is most unlikely that countries would go beyond diis threshold on the basis of computer model 
projections, coupled with allegations by politicians (but not supported by most scientists) that 
recent weatfier events are due to human GHG emissions. Most people were unwilling to make the 
kind of sacrifices that would be beyond the Pain Threshold even in the 1970s when there were 
actual local shortages of energy and a doubling of oil prices. 
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It is worth noting that both the Trend oudook and the Pain Threshold outlook will change over 
time. New technologies will emerge and evolve. These will affect the potential to limit emissions in 
the future, but can not be anticipated widi much certainty today. Social and political attitudes will 
change with time, and may go in either direction. Aiid further developments in the scientific 
understanding of possible hiunan-induced climate change will certainly affect the outlook, especially 
the Pain Threshold outlook, but again these can not be anticipated with much certainty today. 

The scenarios used for the non-OECD Annex B countries (formerly centrally planned economies) 
are somewhat diflferent fi-om the two scenarios described above for OECD countries. The lower 
number corresponds to a scenario where hardly any improvement is made in these countries’ 
economic situation by 2010, while the high estimate assumes most of these countries have 
progressed reasonably well along the transition path from centrally planned to market economies by 
2010: 


(1) Higher economic growth scenario: good progress is made on the transition of the 
economy from centrally planned to market-based, including investments to improve energy 
efficiency as electricity production and industrial output increase 

(2) Lower economic growth scenario: prepress on the transition of the economy from 
centrally planned to market-based is slow, with fewer investments to improve energy 
efficiency but much smaller increases in electricity production and industrial output 


Summary of Emissions Oudook 

The emissions outlook for OECD countries, based on preliminary estimates for each country, is 
shown in Tables 1 and 2 in terms of COj and in Tables lA and 2A in terms of carbon equivalent. 
Table 1 gives the projections for COj emissions from fuel combustion, and Table 2 for all six gases 
covered by the Protocol. As can be seen from a comparison of the two tables, energy-relatesd COj 
emissions arc die largest part of human emissions of greenhouse gases. 

When the emission oudooks in Table 2 arc compared with the targets set out in Annex B of the 
Kyoto Protocol, it is apparent that relatively few countries arc on an emissions path, even under the 
Pain Threshold Scenario, that would enable them to meet the Kyoto targets. The question then 
arises: Can these countries find a way to meet their commitments either by implementing the 
commitments jointly under Article 4 of the Protocol or by obtaining various emissions credits fix)m 
other countries through the flexibility mechanisms of Articles 6, 12 and 17 of the Protocol? 

Table 2 shows that the European Union is unlikely to meet its joint target of an 8% reduction from 
1990 levels, regardless of how this comnutment is divided up through the EU burden sharing. The 
specific details of the burden-sharing have been discussed elsewhere and will not be addressed here. 
However, it is apparent from a review of the individual burden-sharing t^gets in relation to the 
projections in Table 2 that the impacts of the burden-sharing on individual EU Member States vary 
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The utility sector accounts for about 4M c£ total US CXDj emissions from fuel consumption. Fossil 
fuels are die source of nearly 70% of net electricity generation, and coal accounts for the largest part 
of this, although mtuial gas use is increasing sigitificantiy in recent years. Nuclear contributes about 
20% of US electricity and hydro somewhat less than 10%, with other sources (geothermal, solar, 
wind, biomass and combustible waste) accounting for more than 6%. 

The abundance of economic and secure coal supply has been the main reason for the dominance of 
coal in electricity generation over tbs years. Requirements to reduce emissions of sulfur dioxide 
(SOj) and other pollutants from 1990 were anticipated to cause a major decline in coal use, but the 
reform of rail transportation nates enabfed many utilities to obtain low-sulfur coal fiom Wyoming 
and other western sources at t«:onomic costs and still meet thek emission reduction targets. This has 
kept utility CXDj emissions high even while their other emissions were declining significantly. 

In the transport sector, the second largest source of US emissions, low population density in many 
areas limits public transport optioiu which might rcdinx emissions. Even in more densely {wpulatoi 
areas the suitability of mass transport is adversely affected by decades of poor land-use planning. The 
gradual disappearance of c4d lights-of-way contributes as well to lack of rail options for mass 
transport. 

Bin: beyond these factors there is the lifestyle issue. The US consumer continues to demand fairly 
large, powerful automobiles that will require increased amounts of oil in coming years. While 
pressure in a few urban areas may push some drivers away from the traditional auto preferences, in 
most of the rest of the country these will continue to be the rule. 

The oudook for the US depends on a number of trends. As noted, the largest source of US 
emissions is the utility sector, and several Actors contribute to a likely iricrcase in emissions by 2010. 
For example, competition in the electricity sector and increasingly open access to transmission lines 
is forcing utilities to lower their costs by maximizing tfve use of generation capacity with the 
dteapest marginal cost. For most utilities this means older coal-fired plants that are fully amortized. 
Coal today accounts for nearly 60% of US electricity generation. 

In addition, over the next two decades more than half of the operating licenses for the nearly 110 
US nuclear units will expire and management will face difficult choices about how to replace this 
capacity. Of these, 11 licenses e3q>ire by 2010, 34 expire between 2011 and 2015 and 15 expire 
between 2016 and 2020. Public attitudes in the US arc not favorable toward continued or increased 
nuclear use, and tiic replacement capacity for any imits decommissioned will lUcely be based on 
natural gas and coal. 

Population growth is another factor contributing to the projected growth in US emissions. Between 
1990 aiul 2010 the US population is expected to grow by nearly 20%, mostly because of 
immigration. This means the new US residents will begin consuming energy, and emitting CO 2 , 
almost as soon as they arrive in tiie US. 
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considerably in regard to relative difficulty in mating these ^gets. 

The likely failure of most OECD countries to be able to meet the Kyoto targets through domestic 
actions alone raises the critical question of whether the flexibility mechanisms provided in the 
Protocol may enable these countries to ofiset the resulting shortfall. This in turn leads to two 
dificrent questions : 

• Will the rules to be agreed for the flexibility mechanisms permit countries to take full 
advantage of these mechanisms? 

• Will the potential supply of credits under the flexibility mechanisms be adequate to meet the 
lUcely shortfalls of countries relative to their Kyoto targets, assuming the answer to the first 
question is affirmative. 

Each of these questions is addressed in following sections of this paper. 


US Emissions Outlook Is Key to Global Situation 

Because the US is the largest single GHG emitter in the world, and will fall short of its Kyoto target 
by the largest amount in volumetric terms, sorr>e discussion of the US situation is warranted. A 
detailed estimate of US emissions for 1990, 1995 and 2010 (under the two scenarios described 
above) is shown in Table 5. The estimates here are generally consistent with thc»e developed by 
others, including the US government itself.* 

There are many reasons for high US emissions, both total and per-capita, including the country’s 
vast resource base (which results m a very resource- and energy-intensive economy), demographic 
factors (low population density in many areas) and climate conditions (some of the largest extremes 
of both heat and cold in populated areas among all OECD countries). The US is the fourffi largest 
country in the world (after Russia, Canada and China) and the third most populous (after China 
and India). 

Countries rich in fossil-fuel resources, such as Australia, Canada and the US, have economies 
naturally structured around the exploitation and use of these resources. The US ranks first in the 
world in coal reserves, 1 1th in oil reserves and 5th in lutural gas reserves. In terms of production of 
these fuels, its position in the world is even higher: second in coal production, second in oil 
production and first in gas production. The US is also rich in non-energy mineral resources which 
require large amounts of energy for their extraction and processing. 

In terms of the overall energy mix, oil is the largest source of energy for consumption, nearly 40%. 
Natural gas accounts for about a quarter of energy use, coal about 22%, nuclear about 8%, hydro 
about 4% and renewables almost 5%. The shares of both natural gas and renewables have been 
growing in recent years, while oil and coal have declined. 
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Rules and Guidelines for tihe Fl^dbility Mechanisms 

Proccdurally, the various flexibility mechanisms contained in the Kyoto Protocol are incomplete. 
Each of them requires the Conference of die Parties (COP) of the FCCC to take various decisions 
regardii^ rules, guidelines, modalities, procedures and so ftirdi, including for monitoring and 
verification of results. 

These issues and several others were discussed at the fourth session of the Conference of the Parties 
(COP-4) in Buenos Aires on 2-13 November. Not much was able to be agreed in Buenos Aires on 
any of these issues. Most of the critical questions were deferred for later resolution as set out in the 
workplan adopted by the COP, with the expectation (or hope) that these issues will be decided by 
COP-5 or by COP-6 at the latest, that is, within two to three years. 

Among the key issues being debated in relation to die flexibility mechanisms are additionality of 
results from projects and supplementarity of any credits received through the mechanisms relative to 
domestic actions. These terms might be defined as follows: 

• AiiditionaUty: Any reductions resulting from any project must be additional to those 
reductions which otherwise would have occurrol without the specific intervention in die 
project for climate change purposes 

• Supplemmtarity : Any credits received duough any of the flexibility mechanisms must be 
supplemental to domestic measures to reduce emissions in each Annex B country 

Determining additionality is rather difficult. Some Iwve proposed that only actions diat are not 
econonuc should be considered to result in additional reductions. But under this test there would 
hardly be any projects funded by the private sector. 

In r^ard to supplementarity, the EU has proposed that a “concrete ceiling” be established that 
would limit the total amount that each Annex B country could claim as credits from all of the 
flexibility mechanisms, while others (especially the US) resist any limit on the extent to which 
credits may be gained through these mechanisms. Both sides are quite firmly fixed in their positions. 

Developing countries have mostly been rather skeptical about JI and emissions trading. Since these 
mechanisms in the Kyoto Protocol arc to be used only among industrialized countries, they have 
shown litde interest in rushing to approve any guidelines or rules, especially as the mechanisms 
could not be used before the beginning of the first commitment period in 2008. 

The case is slightly different for the CDM because credits can begin to accumulate already from the 
year 2000 and because this mechanism would direct donor fiinding from North to South rather than 
from West to East. But an “executive board” is to be established to oversee die CDM, and there are 
likely to be long and elaborate arguments about how this board is to be structured, how decisions 
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are to be taken, and so forth, if the earlier e»pericnce with die establishment of the Global 
Environment Facility (GEF) is any guide. 

There are also questions about what group or groups should function as the “operational entities” 
that are to be designated to certify results under the CDM. Developing countries have uken the 
position that no entity that provides funds itself should also be able to certify the results of projects. 
This would thus rule out the World Bank, the GEF and various other entities. These and other 
questions related to the CDM were not really discussed at COP-4 and must be addressed in coming 
years. 


Requirements for and Availability of Credits Under Flexibility Mechanisms 

Assuming the Parties to the FCCC and the Protocol ever agree on the rules and guidelines for the 
flexibility mechanisms, one then comes back to the question raised earlier whether these mechanisms 
can enable the Annex B countries to meet the Kyoto targets that appear unachievable through 
domestic actions alone. The discussion and analysis below assumes these rules are agreed and place 
very few if any serious restrictions on the use of any credits that may be obtained through the 
mechanisms. This is probably unlikely, based on developments thus far, but is simply a working 
assumption for purposes of addressing the second basic question regarding the use of the 
mechanisms. 

First, the demand and supply situation withui Aimex B is assessed using the emissions estimates 
presented above. For each OECD country, the projected emissions of six gases are compared with 
the limits that would be imposed on these emissions by Annex B (or in the case of EU countries, 
witfi the limits agreed by EU ministers in June 1998 allocating the burden-sharing among EU 
Member States under the EU “bubble”). The potential demand is measured by the degree to which 
the OECD countries fall short of the Kyoto targets under each scenario for 2010 emissions. 

Based on the prelimuiary estimates for 2010 shown in Table 2, it appears that the OECD countries 
will have a potential demand for credits of between 1.7 and 3.0 billion tonnes of COj equivalent, as 
shown in Table 3 (or about 480 to 810 tonnes of carbon equivalent, as shown in Table 3A). The 
low end of this range corresponds to the Pain Threshold Scenario, under which each of these 
countries takes every reasonable economically and politically feasible measure within its borders first 
before looking for credits from outside.^ 

The largest part of the OECD demand for credits, about 1.2 of the 1.7 billion tonnes in the low 
estimate aiul about 1.8 of the 3.0 billion tonnes ui the high estimate, is fix>m the US. These 
numbers may even be on the low side, unless trends in the transport sector change rather 
significantly from die current pattern. The biggest issue affecting US emissions in the next 10 years 
is the restructuring and opening up of electricity mark^, and this could affect emissions either way 
from die estimates shown in Tables 1, 2 and 3. 
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Against diese estimates of potential demand for cr^ts, one must look at the potential supply of 
ci^ts from non-OECD Annex B countries. As widt OECD countries, the supply is measured by 
the degree to which emissions for diese countries may be below the targets set for them in Annex B 
of the Protocol. This is shown in Table 4 to range between about 250 million and slightly less dian 
1.3 billion tonnes of CO^ equivalent (about 66 to 350 million tonnes of carbon equivalent, as shown 
in Table 4A). 

The estimates of 2010 emissions were developed on a gas-by-gas and sector-by-sector basis, as with 
OECD countries, aldiough there is a good deal more uncertainty about some of these estimates. The 
uncertainty arises both from the poor quality of the emissions data for 1990 and 1995 (where data 
exists at all) and from the instability in the economic situation of some of these countries, especially 
Russia. 

As noted above, the scenarios used for the non-OECD Annex B countries are somewhat different 
from the two scenaric^ described above for OECD countries. The high number corresponds to a 
scenario where these countries foil to get their economies up and running by 2010 and are willing to 
trade away the “hot air^ that results. The lower estimate assumes most of these countries have 
progressed reasonably well along the transition path from centrally planned to market economies by 
2010, and thus have much less, if any, surplus emission allowances to sell or trade to OECD 
countries. 


Russia Is Key to Credit Supply Oudook 

As seen from Table 4, most of the potential surplus is in Russia, about 880 million of the roughly 
1.3 billion tonnes in the low economic growth^ugh surplus case and about 190 of the 250 million 
tonnes in the higher growih/lower stuplus case. Thus, Russia holds the key to any significant supply 
of credits widiin the Annex B countries. Table 6 provides details of estimates of Russian emissions 
for 1990, 1995 and 2010 relative to bodi the high growth and low growth scenarios. No estimates 
are given for HFCs, PFCs or SF^, but these gases generally amount to 2 % or less of most countries’ 
emissions. If reliable estimates of these emissions were available, their effect would probably be to 
reduce slightly the amount of surplus redtictions Russia might otherwise have available. 

There is obviously considerable uncertainty in any estimates of future Russian emissions, given the 
dependence of stich emissions on economic conditions and the current unstable situation affecting 
die Russian economy. However, the estimates shown in Table 6 are generally consistoit with, 
although somewhat lower dwm, those made by Russian government.* 

However, the Russian government has already indicated publicly^ that it will not simply trade away 
its surplus but will nuke credits available only dirough projects, that is, JI projects under Article 6 of 
the Protocol. Direct trading of emissions allowances would not be considered until sometime after 
the year 2013. 


11 



91 


Several consideradoiis help to e^lain why Russia will favor projects rather than broad-scale 

emissions trading in the near term, including: 

• Domestic politics: There are at least three distinct camps within Russia regarding the 
flexibility mechanisms: (1) Refoitners, who believe any engagement in international n^kets 
is likely to be beneficial to Russia, especially if it brii^ hard currency earnings; (2) Old-line 
Communists, who believe markets can not be trusted and the State should retain and control 
all assets for the ben^t of the Russian pec^le; (3) Pragmatists, who see the potential 
benefits of Western investments in Russia (through projects) and also the dangers of selling 
overall emission “allowances” based on “hot air.” The second and third group are both wary 
of emissions trading because of negative experiences with privatization of State-held assets. 
Moreover, the current political situation also favors the second group. 

• Longer-term hedging: Russia will want to bank some of the “hot air” for its own use in later 
commitment periods in light of the upward trend of its own emissions over the longer term. 

• Administration: Russia has had serious difficulty organizing its domestic economy in the 
past few years. While climate-related activities could be an important source of hard-currency 
earnings if the Kyoto Protocol ever enters into force, there are other hi^er-priority proj«:ts 
more directly related to near-term economic performance that will occupy officials’ 
attention. 

• Inexperience: Russia has had relatively litde e3q)erience in trading in international markets 
outside of certain commodities,^® and is cautious about venturing too quickly into a market 
that does not even exist yet. The fact that no one has ever traded emission allowances 
internationally gives further support for a “wait-and-see” attitude. 


Credit Supply Will Be Project-Based and Will Be Limited 

Developing countries do not participate in trading because they do not have emission limits. And no 
major developing countries (China, India, Brazil, etc.) will take on voluntary targets in this time 
frame because they will not be willing to limit ihcir economic growth. For cotintries in ffie mid to 
later stages of rapid industrialization there is a high correlation between energy consumption (which 
means CO 2 emissions) and GDP. This is somewhat less the case for mature economies like the US, 
although there is still a correlation as long as the manufacturing sector contributes a significant 
portion of GDP. 

China’s CO 2 emissions alone grew by 21% (about 6(W million tonnes) between 1990 and 15>95, 
while India’s grew by 25% (about 200 million tomics). Thus, to have surplus emissions available to 
trade in 2010, China and India would have to have “caps” on their emissions that would be higher 
than these rates of growth. To cover the US requirement for credits alone, the surplus available in 
2010 fixjm developing countries would need to be something like 1.5 billion tonnes of CO 2 . 
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The international reaction to developing countries pledging to hold their emissions increases to rates 
that imply at least a douhling of their 1990 emissions by 2010 to cover their own anticipated 
growth plus another 1.5 billion toimes to trade to the US would be overwhelmingly negative. And 
in any case the major developing countries have given every indication that they won’t consider any 
limit on their emissions. 

So that leaves only projects in the central and eastern European countries under Article 6 of the 
Protocol (joint implementation) or in the developing countries under Article 12 of the Protocol 
(Clean Development Mechanism). One can’t begin to generate enough credits through projects to 
cover the OECD deficits. 

Project-based credit supply is inherently much less than trading-based supply. Each project must be 
organized, certified for additionality, and meet all the other criteria still to be defined. This means 
delays in starting and limited volumes of credits once the projects are implemented. A project-based 
credit supply from non-OECD Annex B (through JI) is probably only about 100 to at most 300 
million tonnes, or about 10% of the demand from the OECD countries. 

The analysis of potential availabiUty of credits from the flexibility mechanisms must also consider the 
availability of credits from countries outside Annex B through the Clean Development Mechanism 
(CDM). These credits will only be from actual projects in these countries, which inherently limits 
the possible supply. Moreover, credits from each project must be certified in accordaiKe with 
various guidelines and criteria, as discussed above. 

Credits fiom the CDM will be slow in coming not only because of the need to agree on guidelines, 
etc., but also because of a likely long debate over how the CDM governance is to be structured. The 
issues of additionality and supplementarity will further limit the overall magnitude of these credits, 
once they finally may become available in principle. A prudent estimate is that 200 to 300 million 
tonnes would be a likely upper end of the range for CDM credits by 2010. 

A further indication of the difficulty of achieving large emission reduction credits from individual 
projects is provided by the FCCC secretariat paper distributed in October 1998 that lists all projects 
reported by countries on “activities implemented jointly” under the JI pilot phase." The compilation 
includes projects in all countries, both in the central and eastern European countries listed in Annex 
B and also in developing countries. 

The emission reductions reported over the lifetimes of the 95 projects amounts to about 160 million 
tonnes of COj equivalent, as shown in Table 7. (Actually, the data is inadequate for two projects so 
that the analysis covers only 93 projects.) On an annual basis (dividing the tonnage for each project 
by the lifetime and summing over all projects), the projects listed in the secretariat document 
amount to 7 million tonnes per year, in total. 

Current indications are that forestry projects in developing countries, or at least forest preservation 
projects, are not likely to be credited in the initial phase of the CDM. If one excludes the forest 
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preservation projects, the annual contribution is 3.8 million tonnes a year; if all forest project in 
developing countries are excluded (as proposed by the Group of 77 and China), then the annual 
contribution from the remaining 80 projects falls to 3.5 million tonnes a year. 

Most of the projects are energy projects. The avciage annual emission reduction per project for the 
80 non-forest projects is about 43 thousand tonnes. If this is at all indicative of what individual 
projects can deliver, then to cover the 1.7 to 3.0 billion tonne deficit of the OECD countries would 
require between 40,000 and 70,000 projects. 

These numbers may be on the pessimistic side and some undoubtedly will argue that in a situation 
where the Protocol had entered into force, bigger proj«:ts will be found. But even if one makes 
much more optimistic assumptions about such projects, it is difficult to see how any reasonable 
number of projects in the real world can possibly cover the OECD country deficits. And there is 
the further issue of the cost of funding these projects. 

'The analysis presented here has not addressed the question of costs. Any future international market 
for emission credits is going to be dominated by the largest buyers (in this case the US) and ihe 
largest sellers (most likely Russia, at least in the near term). In such a situation where the demand 
for credits far exceeds the supply, the price of such credits is likely to rise to close to the marginal 
cost of emissions reductions for the largest buyer of credits. One may conclude from this that the 
cost to tile US of achieving the Kyoto target with full use of the flexibility mechanisms is likely to be 
only slightly discounted below the cost that would be incurred without the mechanisms. 


Summary of Emissions Credit Supply and Demand Outlook 

A realistic project-based credit supply from non-OECD Annex B (through JI) is probably only 
about 100 to at most 300 million tonnes, or about 10% of the demand firom the OECD countries. 
In addition, the maximum likely range for CDM credits from developing countries by 2010 is at 
most 200 to 300 million tonnes. These two ranges are not additive, because donors will need to 
choose in some cases between potential projects either in eastern Europe or in developing countries. 

Overall, taking all these considerations into account, the total supply of credits from aU three 
mechanisms is probably only about 200 to 500 million tonnes, at most. Most of the credits would 
come from projects, citiicr Jl under Article 6 or CDM under Article 12. Of the total, emissions 
trading under Article 17 is expected to contribute very little in tiiis time frame, since Russia has 
already indicated it is unlikely to participate until later. 

Even this range of credits from JI and CDM is quite significant. It inq>lies perhaps 3,000 to more 
than 10,000 projects, if the information available to date about average project size is any indication. 
But when this supply estimate is compared with the demand estimates shown in Table 3, this still 
leaves the US and other OECD countries far short of their Kyoto targets. If the US, for example, 
were to acquire the entire global supply of credits, this would cover less than half its needs in the 
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best case and less diat 10% of its needs in die worst case. 


Oudook for Ratification & Entry Into Foitx of the Protocol 

As of mid-April 1999, 84 countries had signed the Protocol during die one year it was open for 
signature but only eight had ratified. All of those ratifying were developing countries, which have 
no significant obligations under the treaty. Signature is a political gesture of intent to ratify at some 
point but carries no legal obligations. Only ratification or accession to a treaty signifies any legal 
commitment, and even after a country ratifies the treaty the legal obligations are not activated until 
the treaty actually enters into force. 

Article 25 of the Protocol specifies die conditions for entry into force of die Protxxol. As noted 
earlier, die Protocol will enter into force 90 days after at least 55 countries have ratified or acceded 
to the Protocol, provided that these countries account for at least 55% of the CO 2 emissions in 1990 
of the countries listed in Annex I of the UN Framework Convention on Climate Chai^. Annex I is 
almost the same as Annex B to the Protocol, although there are some differences. 

Although a number of countries have indicated their support by signing the Protocol, there is not 
likely to be a big rush toward ratification. Many industrialized coimtries will hang back until they 
sec what other countries are going to do. Since thoe arc no new commitments for developing 
countries in the Protocol, some of these countries may ratify early (e.g., small island states), but this 
will have no effect on the COj emissions requirement that is calculated only in terms of 
industrialized countries. 

In terms of key countries, the US is the major question mark. The projections for the US shown in 
Tables 2 and 3 indicate a major shortfall relative to its Kyoto target, and as noted above, the 
availability of credits throu^ the flexibility mechanisms is estimated to be far too small to 
compensate for this shortfall, regardless of how permissive the rules may turn out to be. This forces 
the White House into a difficult position in relation to the US Senate, which must give its advice 
and consent before tiie US can ratify the treaty. The Senate has already indicated significant 
concerns regarding die possible economic impacts of the treaty. 

The US accounted for about 35% of Annex I CX )2 anissions in 1990, which alone is not sufficient 
to block entry into force of the Kyoto Protocol. Howc^^, a number of other countries arc very 
likdy to wait until the US ratifies before they do $ 0 , particularly countries with strong trade and 
other economic ties to the US such as Canada and Japan. 

The 15 Member States of the European Union must ratify all at the same time as a group because 
they intend to be treated as a block or “bubble” under the provisions of Article 4. If any Member 
State ratifies alone, it is subject to the 8% reduction target that is listed for each EU country in 
Annex B and only a minority of EU countries are likdy to be able to reach such a target. This 
means that if any EU country holds back, then all 15 countries are effectively held back fiom 
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ratifying, and some EU Member States may wish to wait in order to put pressure on the US. 

The likely consequence of this dynamic is that the Kyoto Protocol is unlikely to enter into force for 
several years, perhaps not before 2004 or 2005. But by that time most countries will be so far along 
the emissions curve corresponding to the Trend Scenario that meeting the targets will be impossible 
for almost all of them. 

This creates a certain dilemma, since the only way to achieve sufficient ratifications to trigger entry 
into force appears to be a renegotiation of the targets to bring them more in line with reality. But 
the targets can not be amended except by the Parties to the Protocol after it has entered into force. 
One way around this dilemma might be negotiation of a separate legal instrument (treaty) that 
would be ratffied together with the Protocol, would enter into force simultaneously with the 
Protocol, and would modify whatever provisions of the Protocol were necessary in order to allow 
key countries to ratify. 

The new instrument would be negotiated sometime between 2003 and 2006. Its provisions might 
include: 

• A realistic set of differentiated targets for the Annex B countries, much more accurately 
reflecting national circumstances and what might actually be achieved by each country. 

• A new first commitment period, say from 2013 to 2017 at the earliest. Hie original 2008- 
2012 pericxi would already be too soon to get agreement on targets that reflected any 
significant change from then current emission trends. 

• A new base reference period, possibly a multi-year average of 1998-2002, which would be 
much more realistic than continuing to r^r back to 1990 and could also adapt for year-to- 
year variations due to weather, electricity trade and other factors. 

• The inclusion in Annex B of some newly industrialized countries such as Korea and M&dco 
and maybe a few others, provided the targets were set on a reasonable and realistic basis. 

• The clarification of the rules, guidelines, criteria, etc., for the flexibility mechanisms, and 
establishment of the governance for the Executive Board of the CDM. 

• A longer-term collective target for 2025 or later that would send a signal for development of 
new technologies and would be conditional on evidence that such technologies were actually 
feasible (technically, economically and politically). 

Such an agreement would correct the shortcoming of the Kyoto Protocol and would esteblish a 
more reasonable and stable process for responding to global climate change on an international level. 
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TABLE 1: OECD EMISSIONS, C02 FROM FUEL CONSUMPTION 
(MILLION TONNES 002) 



1990 

1995 

%1990 

2010 

ITREND 

%1990 

— 

2010 PAIN 

% 1990 

Austria 

59.39 

59,98 

0.99 

66.36 

11.74 


L 1.80 

Belgium 

109.33 

117.12 

7.13 

129.55 

18.49 




53.25 

60.53 

■RfS 

55.25 



-14.74 


53.68 

54,40 

1.34 

74.23 

38.28 

64.75 


France 

378.03 

362.02 

-4.24 

395.95 

4.74 

376.30 

-0.46 

Gennanv 

982.33 

884.41 

-9.97 

943.50 

-3.95 

848.00 

-13.67 

Gr^ce 

72.46 

76.62 

5.74 


39.66 

96.50 

33.18 

Ireland 

33.24 

34.86 

4.87 

43.25 

30.11 

41.85 

25.90 

Italy 

409.29 

423.82 

3.55 

460.40 

12.49 

444.40 

8.58 

Luxembourg 

10.86 

8.94 

-17.68 

10.18 

-6.26 

9.38 

■BBS 

Netherlands 

161.50 

178.83 

10,73 

201.48 

24.76 

189.42 

17.29 

Portwal 

41 .58 

50.88 

22 37 

61.35 

47.55 

54.73 

31.63 

Spain 

215.92 

246.98 

14.39 

272.20 

26.07 

254.80 

18.01 

Sv^en 

52.77 

56.12 

6,35 

59.76 

13.25 

57.15 

8.30 

United Kinadom 

584.05 

564.84 

-3.29 


3.76 

545.10 

-6.67 


3,217.68 

3,180.35 

-1.16 

3 480.66 

8.17 

3 209.12 

- 0 . 2 ? 



285.99 

8.00 

354.65 

33.93 

340.55 

28.61 

Canada 

431.05 

470.80 

9.22 

547.60 

27.04 

521.50 

20.98 

Czech Republic 


120.40 

-23.31 

169.55 

8.00 

149.15 

-4.99 

Hungary 

68.06 

57.77 

-15.12 

80.62 

18.45 

71.17 

4.57 

Iceland 

2.38 

2,34 

-1.68 

3.15 

32.35 

3.12 

31.09 

Japan 

1.065.38 

1.150.94 

8.03 

1 271 .40 

19.34 



New Zealand 

25.25 

29.31 

16.06 

31.15 

23.37 

28.70 

13.^ 

32.28 

Norway 

31.47 

34.16 

8.55 

43.16 

37.11 

41.63 

Poland 

350.49 

336.11 

-4.10 

421.90 

20.37 

376.80 

7,51 

Svritzeiland 

44.29 


-5.26 

49.35 

11,42 

45.51 

2.76 

United States 

4,907.51 


6.54 

6102.50 

26.18 

5 667.50 

15.49 

OECD Total 

10.565.35 

10.938.65 

3.53i 12 645.68 

19.69 

11 596.55 

9.75 


Source: Reinstein & Associates International estimates 
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TABLE 1A: OECD EMISSIONS; C02 FROM FUEL CONSUMPTION 
(MILLION TONNES CARBON) 


COUNTRY 

1090 

1995 

% 1990 

2010 

TREND 

%1990 

2010 PAIN 

% 1990 

Austria 


16.36 

0.99 



16.49 

1.80 



31.94 

7.13 

35,33 

18.49 

32.97 

10.56 


14.S2 



16.07 

. 3,76 

12.38 

-14.74 

Finland 

14.64 

14.84 

1.34 


38.28 

17.^ 


France 

103.10 

98.73 

-4,24 

107.99 

4^ 

102.63 


Germanv 

267.91 


-9.97 

257.32 

-3.95 



Greece 

19.76 

20-90 

5.74 

27.60 

39.66 


■BBi 

Ireland 

9.07 

9.51 

4.87 

11.80 


11.41 


Italy 

111.62 






8.58 

Luxembourg 

2.96 

2.44 




2.56 



44.05 

48.771 


54.95 

24.76 

51.66 


Portupal 

11.34 


22.37 

16.73 

47.55 

14.93 

31.63 

Spain 

58.89 

67.36 

14.39 

74.24 


69.49 

18.01 

Sweden 

14.39 

15.31 

6.35 

16.30 

13.25 


8.30 


159.29 

154.05 

-3.29 

165,27 

3.76 


-6.67 

EU-1S 

877.55 

867.37 

-1.16 

949.27 

8.17 


-0.27 

Australia 

72.22 

78.00 

8.00 96.72 

33.93 

92.88 

28.61 

Canada 

117.56 

128.40 

9.22 149.35 

27 04 

142-23 


Czech Republic 

42.82 


-23.31 46.24 




Hunaatv 

18.56 


-15.12: 21.99 


IHQZ9 


Iceland 



-1.68) 0.86 


0.85 

■Rim 

Japan 

290.56 

313.89 

8.03i 346.75 

1934 

311.13 


New Zealand 

6.89 

7.99 

16.08! 8.50 

23.37 

7.83 


Noiwav 

8.58 

9.32 

8.S5I 11.77 

37,11 

11.35 

32.28 

Poland 

95.59 

91.67 

-4.10 

115.06 

20,37 


7.51 






1142 

12.41 

2.75 







1,545.68 

15.46 







3,162.42 



Source: Reinstein & Associates International estimates 
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TABLE 2: OECD EMISSIONS, SIX KYOTO PROTOCOL GASES 
(MILLION TONNES C02 EQUIVALENT) 


COUNTRY 

1990 

1995 

% 2010 

1990 ITREND 

% 1990/95 

2010 PAIN 

% 

1990/95 

Austria 


81.84 


6.98 

81.03 

-1.67 

Belaium 

142.91 

153.15 

7.16 

165.76 

15.51 



Denmark 

74.19 

82.30 

10.94 

72.19 

-3.02 



Finland 

65.73 

66.14 

0.62 

85.71 

30.06 

74.82 


France 

527.52 

509.62 

-3.39 

548.30 




Germany 

1.208.16 


-9.76 

1,157.32 




Greece 

94.87 

99.50 

4.88I 122.99 

29.64 

117.27 

23.61 

Ireland 

61.07 

61.80 

1.20 

71.42 

16.95 

68.48 

12.15 


542.63 

556.61 

2J8] 

593.61 

9.28 

568.78 

4.71 

Luxembourg 

12.17 

10.06 


11.12 

-8.60 

10.29 


Netherlands 

212.06 

234.49 

BE!! 

257.89 

19.61 

240.93 


Portugal 

66.75 

63.86 

-4.33 

86.35 

29.36 

78.33 


Spain 

317.73 



380.31 

18.78 

355.41 

Bll!!! 

Sweden 




76.33 

11.64 

73.09 


United Kingdom 

750.14 

708.88 

-5.50 


-1.85 


KIEF 


4.224.57 

4,140.63 

-1.99 

4,455.06 

5.19 

■KItM 





4.71 





Canada 

570.92 

629.64 

10.29 

722.49 

26.64 

684.56 

19.99 

Czech Republic 

189.11 

146.72 

-22.42 

199.40 

5.44 

176.64 

-6.60 


93.81 

77.39 

-17.50 

103.37 


92.88 

-0.99 


3.59 

3.34 

-6.95 

4.26 

27.28 



Japan 


1,395.99 

10.43 

1,529.86 




New Zealand 


81.87 

3.10 

84.49 

6.69 

81.01 


Norway 

58.54 


1.86 

68.93 



18.66 

Poland 

451.78 


-8.60 



455.43 

■IBI 

Switzerland 

57.72 


-3.66 

63.04 

7.34 

58.54 

-0.33 

United States 

5,809.94 

6,230.52 

7.24 


23.02 

6,636.01 

13.27 

OECD Total 

13,216.09 

13.666.28 

3.41 


16.69 

14,228.75 

7.66 


Source: Relnstein & Associates International estimates 
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TABLE 2A: OECD EMISSIONS: SIX KYOTO PROTCXXJL GASES 
(MILLION TONNES CARBON EQUIVALENT) 



IHI 

1995 

%1990 

2010 

TREND 

%1990^ 





22.32 

1.33 

24.04 

6.98 

22.10 

-1.67 

Beiaium 

38.98 

41.77 

7.16 

45.21 

15.51 

42.52 

8.65 


20.23 


10.94 

19.69 

•3.02 

16.39 

-19.26 


17.93 


0.62 

23.38 

30.06 

20.40 



143.57 

138.99 

■EEE 

149.54 

4.41 

142.34 


Germany 

329.50 

297.33 

-9.76 

315.63 

-4.36 

285.89 

-13.37! 

Greece 

25.87 

27.14 

4.88 

33.54 

29.64 



Ireland 

1^ 

16.85 



16.95 

HKES! 


Italy 

147.39 

151.80 

2.58 


9.28 

155.12 

4.71 


3.32 

2.74 



-8.60 

2.81 

-15.45 


57.83 

63.95 



19.61 

65.71 

11.75 

Poitusal 

18.20 

17.42 

-4.33 

23.55 

29.36 

21.36 

17.34 

Soaln 

86,65 

95.58 


103.72 

18.78 

96.93 

11.00 

Sweden 

18.52 

19.56 

5.66 


11,64 

19.93 

6.91 

United Kingdom 

204.58 

193.33 

-5.50 

201.16 

-1.85 

181.48 

-11.45 

EU-15 

1,152.16 

1,129,26 

-1.99 

1.215.02 

5.19 

1.123.63 

-2.72 

Australia 

112.52 

117.82 

4.71 



131.98 

18.27 

Canada 


171.72 

10.29 

197.04 

26.64 


19.99 

Czech Republic 




54.38 

5.44 

48.17 

-6.60 

Hungary 


21.11 

-17.50 

28.19 

10.19 

25.33 

-0.99 

Iceland 

0.98 

0.91 


us 

27.28 

1.14 


Jaoan 

344.77 


10.43 

417.23 

17.57 

373.38 


New Zealand 

21.66 


3.10 

23.04 

6.69 



Norway 

15.97 

16.26 

1.86 

18.80 

22.97 


18.66 

Poland 

123.21 

112.62 

-8.60 

137.63 

11.70 

124.21 

0.81 

Switzerland 

15.74 

15.16 

-3.66 

17.19 

7.34 

15.96 

-0.33 

United States 

1.584.53 

1,699.23 

7.24 

1.965.61 

23.02 

1.809.82 


oeCD Total 

3,604.39 

3,727.17 

3.41 

4,213.08 

16.89 

3,880,57 



Source: Reinstein S Associates International estimates 
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TABLE 3: POSSIBLE OECD DEMAND FOR CREDITS FROM FLEXIBILITY MECHANISMS 
(MILLION TONNES C02 EQUIVALENT) 


COUNTRY 

1990 

BASE 

KYOTO* 

TARGET 

2010 

TREND 

VS. 

TARGET 

2010 PAIN 

VS. 

TARGET 

Austria 



71.70 

88.16 


^KiEE! 

-9.34 

BelQium 



132.73 




-23.18 

Denmark 



58.80 

HKSBI 


60.10 

-1.30 

Finland 



65.90 

85.71 

-19.81 

74.82 

-8.92 

France 



525.17 

548.30 

-23.14 

521 .90 

3.27 

Germany 

1,210.09 

0.790 

955.97 

1.157.32 

-201.35 

1,048.26 

-92.29 

Greece 

94.87 

1.250 

118.58 

122.99 

-4.40 

117.27 

1.32 

Ireland 

61.07 

1.130 

69.00 

71.42 

-2.41 

68.48 

0.52 

Italy 

543.20 

0.935 

507.89 

593.61 



-60.89 

Luxembourg 


0.720 

8.76 




-1.53 

Netherlands 

215.61 

0.940 

202.67 

257.89 

-55.22 


-38.26 








6.45 
















-1.99 

UK 

751.51 






-7.87 

EU-15 

4.235.22 

0.920 

3.896.40 


-558.66 


-223.58 

Australia 

409.16 

1.080 

441.89 


-63.28 


-42.03 

Canada 

570.52 

0.940 

536.29 

722.48 



-148.27 

Czech Rep. 

189.12 

0.920 

173.99 

199.40 



-2.65 

Hungary 

101.62 

0.940 

95.52 

103.37 

-7.85 


2.64 

Iceland 

3.34 

1.100 

3.68 

4.26 


4.19 

-0.52 

Japan 

1.301.21 

0.940 

1,223.14 

1 .529.86 


1.369.07 

-145.93 

New Zealand 

79.19 

1,000 

79.19 84.49 

-5.30 

81.01 

-1.82 


56.06 

1.010 

56.621 68.93 

-12.32 

66.52 

-9.90 


501.18 

0.940 

471.11 

504.65 

-33.54 

455.43 

15.68 

Switzerland 

58.73 

0.920 



-9.01 



United States 

OECD Total 

5,858.53 

0.930 

5,448.43 

7,207.25 

-1,758.82 

6,636.01 

-1,187.58 

13.363.87 

0.934 

12 480.28 15.447.96 


14.228.75 

•1.748,47 


Source: Reinstein & Associates International estimates 


Base year is 1990 for COj, CH< and NjO. 1995 for MFCs. PFCs and SF,; Hungary uses average of 1985- 
87 as base and Poland uses 1988 as base, in accordance with FCCC Article 4.6. 

*EU percentages are as specified in June 1998 EU Council Conclusions rather than in Annex B 
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TABLE 3A: POSSIBLE DEMAND FOR CREDITS FROM FLEXIBILITY MECHANISMS 
(MILLION TONNES CARBON EQUIVALENT) 


COUNTRY 

1990 BASE 

KYOTO* 

TARGET 

2010 

TREND 

VS. 

TARGET 

2010 PAIN 







mmm 










-6.32 



0.790 

16.04 



16.39 



^■EEE 


17.97 




-2.43 




143.23 




0.89 

Germany 

330.02 


260.72 





Greece 





HBE!] 



Ireland 



18.82 

19.48 



0.14 

Italy 

148.15 


138.52 

161.89 



-16.61 

Luxembourq 

3.32 


2.39 

3.03 


2.81 

-0.42 

Netherlands 

58.80 



70.33 

-15.06 



Portugal 

18.20 


■BIB 


-0.43 


1.76 

Spain 

87.32 


100.42 


-3.30 


3.49 


18.65 


19.39 

20.82 

-1.42 


-0.54 


204.96 

0.875 

179.34 

201.16 

-21.83 

181.48 

-2.15 

EU-15 

1,155.06 

0.920 

1.062.66 

1.215.02 

-152.36 

1,123.63 


Australia 

111.59 

1.080 

120.52 





Canada 

155.60 

0.940 

146.26 

■BISS 



-40.44 




47.45 

54.38 



-0.72 





28.19 

-2.14 


0.72 

Iceland 

0.91 


1.0? 

1.16 

-0.16 

i^KRI 

-0.14 

Japan 



333.58 

417.23 


373.38 

-39.80 

New Zealand 


1.000 

21.60 



22.09 

-0.50 

Norway 


1.010 

15.44 



18.14 

-2.70 

Poland 

136.69 

0.940 

128.48 



124.21 

4.28 

Switzerland 

16.02 

0.920 

14.74 

17.19 


15.96 

-1.23 

United States 

1,597.78 

0.930 

1.485.94 

1,965.61 

-479.68 

1,809.82 

-323.89 

OECD Total 

3,644.69 

0.934 

3.403.71 

4,213.08 


3.880.57 

-476.85 


Source; Reinstein & Associates International estimates 


Base year Is 1990 for CO 2 , CH^ and NjO, 1995 for MFCs, PFCs and SF^; Hungary uses average of 1985- 
87 as base and Poland uses 1988 as base, in accordance with FCCC Article 4.8. 

*EU percentages are as specified in June 1998 EU Council Conclusions rather than In Annex B 
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TABLE 4: POSSIBLE EMISSIONS CREDITS FROM NON-OECD ANNEX B COUNTRIES 
(MILLION TONNES C02 EQUIVALENT) 


COUNTRY 

1990 

BASE 

KYOTO 

TARGET 

2010 

HIGH 

VS. 

TARGET 

2010 LOW 

VS. 

TARGET 

Bulgaria 


0.92 


108.06 

7.65 

87.61 

28.10 

Croatia 


0.95 


19.73 

-3.31 

17.52 




0.92 


36.17 

1.62 

26.49 






28.93 

1.30 

19.43 


Lithuania 


0.92 


50.55 

-8.98 

29.19 




0.92 


238.58 

-11.54 

194.49 






2.847.27 

191.16 

2.161.00 




0.92 


70.55 

-5.70 

56.98 

7.87 



0.92 

17.07 

20.33 

-3.26 

18.05 

-0.98 



1.00 


836.78 

79.52 

609.82 

306.48 










Source: Reinstein & Associates International estimates 


Base year is 1990 for COj, CH, and NjO, 1995 for MFCs, PFCs and SF,; Bulgaria uses 1988 as base, in 
accordance with FCCC Article 4.6, 
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TABLE 4A: POSSIBLE EMISSIONS CREDITS FROM NON>OECD ANNEX B COUNTRIES 
(MILLION TONNES CARBON EQUIVALENT) 


ICOUNTRY 

1990 

KYOTO 

HIGH 

SURPLUS 

LOW 

SURPLUS 



29.81 

29.47 

0.34 

23.89 

5.91 



4.48 

5.38! -0.90 

4.78 

-0.30 

Estonia 


10.31 

9.87 


7.22 

3.08 

Latvia 

8.96 

8.24 

7.89 


5.30 

2.94 




13.79 

-2.46 

7.96 

3.38 

Romania 

67.30 

61.92 


-3.15 


8.88 

Russia 

828.66 

828.66 

776.53 

52.14 

589.36 

239.30 

Slovakia 

19.22 

17.69 

19.24 

-1.55 

15.54 

2.15 

Slovenia 

5.06 

4.66 

5.54 

-0.89 

4.92 


Ukraine 

249.90 

249.90 

228.21 




TOTAL 

1.239.75 

1.227.00 

1.160.99 

66.01 

878.34 

348.661 


Source: Reinstein & Associates International estimates 


Base year is 1990 for CO,, CH^ and N,0, 1995 for MFCs, PFCs and SFq; Bulgaria uses 1988 as base, in 
accordance with FCCC Article 4.6. 
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TABLE 5: EMISSIONS OUTLOOK FOR UNITED STATES 
(MILLION TONNES C02 EQUIVALENT) 



1990 lEA 

1995 lEA 

2010 

TREND 

TREND 

%90/95 

2010 

PAIN 

PAIN 

%90/95 

Land area (square km) 

9.166,600! 

9,166,600 

9,166,600 


9.166,600 


PoDuiation (thousands) 

249,924 

263.060 

297,486 

19.03 

297,486 

19.03 

Population densitv 

27.26 

28.70 

32.45 


32.45 


GDP (billion USD, PPP basis) 

5,489.60 

6.149.52 





GDP oer capita (PPP basis) 

21,965 

23.377 





TPES including combust, renew. 

1,915.00 

2,078.27 






3.25 

3.40 





TPES, million TOE 

1 ,852.74 

2,007.69 





TPES oer capita (TOE oer person) 

7.41 

7.63 





TPES oer GDP (TOE per M USD) 

337.5 

326.5 





Energy C02 oer capita 

19.64 

19.88 





Enerav C02 per GDP 

893.97 

850.231 





2.65 

2.60 





Utilities-C02 from coal 

1.517.08 

1,614.77 

2,000.00 

31.83 

1,600.00 

5.47 

UtilltieS“C02 from oil 

87.70! 48.78 

50.00 

-42.99 

50.00 

-42.99 

Utilities-C02 from gas 

1S2.66j 176.31 

250.00 

63.76 

400.00 

162.02 

Utiiities-total C02 

1,757.43! 1,839.86 

2,300.00 

30.87 

2,050.00 

16.65 

Utllities»-coal % of utility C02 

86.32i 87.77 

86.96 


78.05 


Utilities--oil % of utility C02 

4 . 99 ; 2.65 

2.17 


2.44 


UtilitieS"qas % of utility C02 

8.69 

9.58 

10.87 


19.51 



30.91 

30.88 

32.30 


28.23 



1.79 

0.93 

0.81 


0.88 


Utilities~aas % of total C02 

3.11 

3.37 

4.04 


7.06 


Utilities-atl fuels % of total C02 

35.81 

35.19 

37.14 


36.17 


Auto-oroducers*«C02 from coal 


95.38 

80.00 


50.00 


Auto-Droducers-C02 from oil 









123.60 

140.00 


150,00 




218.97 

220.00 


200.00 


Auto-producers-ooal % 

0.00 

1.82 

1.29 


0.88 



0.00 

0.00 

0.00 


0.00 


Auto-oroducers-gas % 

0.00 

2.36I 2.26 


2.65 


Auto-oroducers-all fuels % 

0.00 

4.19 

3.55 


3.53 


Enerpy lndustrv--C02 from coal 

2.58 

1.57 

1.50 

-41.86 

1.50 

-41.86 


164.81 

158.23 

170.00 

3.15 

160.00 

-2.92 

Eneroy industry-C02 from qas 

104.23 

107.96 

115.00 

10.33 

120.00 

15.13 


271.62 

1 267.75 

286.50 

5.48 

281.50 

3.64 


0.05 

0.03 

0.02 


0.03 


Enerqy industry-oil % 

3,36 

3.03 

I 2,75i 

2.82 
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Energy industry-gas % 

2.12 

2.06 

1.86 


2.12 


Energy industry-all fuels % 

5.53 

5.12 

4.63 


4.97 


All energy industries-total C02 

2,029.05 

2,326.58 

2,806.50 

38.32 

2,531.50 

24.76 

Ali eneiny rndustries-all fuels % 

41.35 

1 44.50 

45.32 


44.67 






KEfr 

170.00 

-31.90 


203.78 

186.33 

210.00 

1 3.05 


-6.76 

Manuf. & construc.-C02 from gas 

346.32 

299.08 


UBS 

350.00 


Manuf. & construc.-total C02 

799.73 

651.25 




KIl^ 

Manuf. & construc.-coai % 

5.09 

3.17 




^^B 

Manuf. & construc.-otl % 

4.15 

3.56 

3.39 


3.35 


Manuf. & construc.-gas % 

7.06 

5.72 

5.98 


6.18 


Manuf. & construc.-ali ^els % 

16.30 



warn 



Transport-C02 from coal 







Transport-C02 from oil 

1,419.55 

1.541.47 

1,830.00 

28.91 

1,680.00 

18.351 

Transport-C02 from oil/road use 

1.141.46 

1.269.17 

1,500.00 

31.41 

1,350.00 



278.09 

272.30 


18.67 

330.00 

■TT$! 

Transport-C02 from gas 

36.01 

38.30 

40.00 

■BEE 

40.00 


Transport-total C02 

1,455.57 

1.579.77 

1,870.00 


1,720.00 

■EKE 

Transport-coal % 

0.00 








29.48 

29.55 


29.64 









Transport-road use % transport oil 

80.41 






Transport-road use % of total oil 








5.67 

5.21 







0.73 












0ther-C02 from coal 

HkicTii 

6.35 

6.00 

-82.51 


-82.51 

Other— C02 from oil 


187.33 


21.73 


11.14 

Other-C02 from gas 


429.33 

500.00 

30.61 

^VuTiYStiI 

27.99 

16.49 

Other-total C02 


623.02 

736.00 

21 .44 


Other-coal % 

0.70 

0.12 

0.10 




Other-oil % 

3.85 

3.58 

3.71 


■KVZ1 

miB 

Other-gas % 

7.80 

8.21 

8.07 

iBi 


mm 



11.92 

11.89 


12.46 

IHI 

1 

1 


1.855.04 

2,287.50 

28.39 

1,827.50 


Total energy C02 from oil 

2,099.06 

2,184.69 

2,490.00 

18.62 

2,290.00 

9.1C 

Total energy C02 from gas 

1,026.72 

1,188.79 

1,415.00 

37.82 

1 ,550.00 

50.97 

Total energy C02-all fuels 

4,907.51 

5,228.52 

6,192.50 

26.18 

5,667.50 

15.49 

Total energy C02-coat % 

36.31 

35.48 

36.94 


32.25 


Total energy C02-oii % 

42.77 

41.78 

40.21 


40.41 


Total energy C02-gas % 

20.92 

22.74 

22.85 


27.35 


Marine bunkers-C02 from oil 

91.05 

85.98 





Marine bunkers-oil % 

1.86 

1.64 
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i 



25.69 

30.83 


36.24 


II^ES 

C02 enerov~RAI calculation 

4,907.51 

5.228.52 

6,192.50 

26.18 

5,667.50 



4,968.97 

5.298.60 





CH4 total"RAI calculation 

621.14 

650.48 

583.80 

-6.01 


-9.73 


131.75 

144.77 

153.45 

16.47 

139.81 

6.12 

HFC total-RAI calculation 

44.04 

mis 


95,69 


95.69 

total-RAI calculation 

16.35 

29.19 


-31.47 




25.69 


35.00 

13.52 




5,809.94 

6.230.52 

7.207.25 


6,636.01 

13.27 

C02 enerpv % 

84.47 

83.92 

85.92 


85.41 


C02 total % 

85.53 

85.04 

86.93 


86.48 


CH4 total % 

10.69 

10.44 

8.10 


8.45 


H20 total % 

2.27 

2.32 

2.13 


2.11 


HFC total % 

0.76 

1.23 

2.08 


2.26 


PFC total % 

0.32 

0.47 

0.28 




SF6 total % 

0.44 

0.49 

0.49 


0.50 


C02 energy 

4.907.51 

5.228.52 





C02 tota!-qov. forecast 

4,968.97 

5.298.60 

6.118.55 




CH4 total-flov. forecast 

621.14 

650.48 

557.21 




N20 total--qov. forecast 

131.75 

144.77 

124,62 




HFC iotal-flov. forecast 

44.04 

76.65 





PFC total-.oov. forecast 

18.35 

29.19 





SF6 total-.gov. forecast 

25.69 

30.83 






5.809.94 

6.230.52 






Sources: lEA for 1990-95 energy C02, FCCC secretariat for other 1990-95 data. RAt for all other. 
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TABLE 6: EMISSIONS OUTLOOK FOR RUSSIA 
(MILLION TONNES C02 EQUIVALENT) 















Energy industry-gas % 

Enemy industry-all fuels % 

All energy industries-total C02 
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nrni 


C02-% total 

3.10 

I 2.64 2.31 


2.34 


2,370.40 

i 1.589.79 2,379.30 


1,755.90 


CH4— fuels 

200.00 

130.00 

150.00 

CH4 — leaks 

18,900.00: 

13.300.00 

13,000.00 

CH4~livestock 

4.930.001 

3.700.00 

4,000.00 

CH4~other aariculture 









CH4-~fuels % 

0.75 


CH4— leaks % 

71.32 

6 

CH4-livestock % 

18.601 

1 

CH4~other agriculture % 

0.49 


CH4-waste % 

732 



411.81 412.23 

! -25.92 

1 363.09 



^^1 




N20-other ene 


N2C>-indust 


N20~aancu ture 


N20--other % 
HFC-134a 

HFC-23a 

HFC-152a 
HFCs-total C02 < 

CF4 

C2F6 

PFCs-total C02 c 
SF6 


200.00I 110.00 


N2C)-olher 

5.00 


N20-total 

225.70 

12 

N20-total C02 equivalent 

69.97 

I^E 

N20-transport % 

0.00 


N20-other enerqv % 

7.71 


N20-industrv % 

1.33 


N20~agriculture % 

88.61 

8 

N20-waste % 

0.13 



31.91 28.94 




55.74 

-20.341 

42.01 
















Ill 


SF6-tota( C02 equivalent 







C02 enerav~RAI calculation 

2,297.00 

1.547.89 

2,324.30 


1,714.90 

-25.34 

C02 total-RAI calculation 

2,370.40 

1.589.79 

2.379.30 

■EEE 

1.755.90 


CH4 totak-RAI calculation 

556.50 

411.81 

412.23 


363.09 


N20 total~RAI calculation 

69.97 

39.56 

55.74 


42.01 


HFC total~RAi calculation 

9.66 

9.66 





PFC total--RAI calculation 

31.91 

28.94 





SF6 total-RAI calculation 

0.00 

0.00 





GHG total-RAI calculation 

3,038.43 

2,079.75 

2,847.27 


2,161.00 

-28.81 


75.60 

74.43 

81.63 


79.36 


C02 total % 

78.01 

76.44 

83.56 


81.25 


CH4 total % 

18.32 


14.48 


16.80 


N20 total % 

2.30 

1.90 

1.96 


1.94 


HFC total % 

0.32 

0.46 

0.00 


0.00 


PFC total % 

1.05 

1.39 

0.00 





0.00 

0.00 

imuiiiiQ^Q 








mmi 



C02 total~gov. forecast 

2,370.40 

1,589.79 







411.81 





N20 totalHJOV. forecast 

69.97 






HFC total->gov. forecast 

9.66 

9.66 

0.00 




PFC total~aov. forecast 

31.91 

28.94 

0.00 




SF6 totalHlov. forecast 

0.00 

0.00 

0.00 




GHG total-oov. forecast 

3.038.43 







Sources: lEA for 1995 energy C02, FCCC secretariat for other 1990, 1995 data, RAI for all other. 
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TABLE 7; ACTIVITIES IMPLEMENTED JOINTLY, ANALYSIS BY PROJECT TYPE (TONNES C02) 



NUMBER 

PROJ. 

TOTAL 

TONNES 

AVER. 

LIFE 

ANNUAL 

TONNES 

PROJECT 

ANNUAL 

% 

NUMBER 

% 

ANNUAL 


2 


12 



2.15 



77 


14 



82.80 

49.23 


35 

7.723.689 

12 



37.63 

13.07 

effic. • dist. heat 

14 


12 


4.874 

15.05 

0.97 


40 


14 

1.171.838 


43.01 

16.71 

renewable biomass 

29 

7,127,280 

12 

441,636 

15,229 



renewable solar 

2 

34,411 

12 

1,446 

723 

2.15 



4 

328.514 

16 

18,065 

4.516 

4.30 

0.26 


13 

87,680.632 

32 

3.556.686 

273,591 

13.98 

50.71 


1 


40 




^Kjfrj 


5 





5.38 



6 


28 





Waste 

1 

7,300 



730 



TOTALS 

93 

161,669,652 

16 


75.422 


100.00 

■ i • 1 1 

87 


16 

3,813,599 

43,634 

93.55 

54.37 

ex. all forests 

80 


14 


43.219 

86.02 

49.29 


Source: Climate change secretariat document FCCC/CP/1 998/2, 5 October 1998 
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Endnotes 

1. The author is an international consultant who was previously chief economist, regulatory 
programs, US Department of Energy (1978-81); coordiimtor of US trade policy for energy, 
chemicals and natural resources, Office of US Tra<fc Representative (1982-90); Deputy Assistant 
Secretary for environment, health and natural rescHirces, US Department of State (1990-93), chi^ 
US negotiator, UN Framework Convention on Climate Change (1991-92); and chairman, working 
group on response strategies and working group on impacts, adaptation and mitigation, UN 
Intergovernmental Panel on Climate Change (1991-93). 

2. This paper was originally presented to die Electric Utilities and Environment Conference in 
Tucson, AZ, on 11 January 1999. The estimates of national GHG emissions hzwc subsequendy been 
updated and die tables here reflect those revisions. 

3. Kyoto Protocol to the United Nations Framework Convention on Climate Change, adopted 11 
December 1997 and opened for signature 16 March 1998, original text contained in document 
FCCC/CP/1997/L.7/Add.l of the Third Session of the Conference of the Parties, 10 December 
1997 [hereinafter Kyoto Protocol]. 

4. United Nations Framework Convention on Climate Change, adopted 9 May 1992 and opened 
for signature 4 June 1992, Annex I of Bjport of the Intergovernmental N^otiatit^ Committee pr a 
Framework Convention on Climate Change on the Work of the Second Part of Its Fifth Session, Held at 
New Tork From 30 April to 9 May 1992. UN Doc. A/AC.237/18 (Part II), and reprinted at 31 
I.L.M. 849 (1992) [hereinafter FCCC]. 

5. Specific targets listed in Aiuiex B are: 92% of base period emission levels (aU 15 EU Member 
States, Bulgaria, Czech Republic, Estonia, Latvia, Liechtenstein, Lithuania, Romania, Slovakia, 
Slovenia, Switzerland), 93% (United States), 94% (Canada, Hungary, Japan, Poland), 95% 
(Croatia), 100% (New Zealand, Russia, Ukraine); 101% (Norway) 108% of 1990 (Australia), 
110% (Iceland). Base period is 1990 except for Bulgaria (1988), Hungary (average of 1985-87) and 
Poland (1988), which may have the flexibility to use an earlier base period in accordance with 
FCCC Article 4.6 and Kyoto Protocol Articles 3.5 and 3.6; countries may also choose 1995 rather 
than 1990 as die base year for HFCs PFCs and SF 6 , in accordance with Kyoto Protocol Article 3.8. 

6 . The US government’s official projection for climate change purposes, shown at the end of Table 
5, is included in UNFCCC Secretariat Document FCCC/CP/1998/ll/Add.2, “Tables of Inventories 
of Anthropogenic Emissions and Removals for 1990-1995 and Projections up to 2020,” 7 October 
1998. Other estimates done by the US Energy Information Administration indicate US COj 
emissions increasing by more than 30% above 1990 levels by 2010. 

7. The target percentages listed in Annex B to the Kyoto Protocol (or in the Council Conclusions of 
the June 1998 meeting of the EU Council of Ministers) arc multiplied by the 1990 base level for 
CO 2 , CH 4 and NjO plus the 1995 assumed base level for HFCs, PFCs and SF^ to obtain the targets 
in terms of tonnes of COj equivalent for 2010. The actual “assigned amounts” for the 2008-2012 
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commitment period would be five times this rigurc, and could not be exceeded for die five-year 
period in total. For Hungary, die base year figure is for the average of 1985-87. For Poland, the 
base is 1988, but die CO 2 emission estimates provided to die FCCX^ secretariat are considerably 
higher than those estimat^ by the lEA. In order to make the estimates comparable for purposes of 
comparing die projections for 2010 with a Kyoto target based on a 1988 reference year, die COj 
estimate of 477.473 million tonnes for 1988 was adjusted by multiplying the lEA 1990 estimate by 
die ratio of the Polish government estimates for 1988 and 1990, i.e., 364.12 million tonnes times 
477.473/414.93 (the last figure is taken firam FCCC/CPA996/12, Table 1). The resulting adjusted 
CO 2 number for 1988 would then be 419 million tonnes and die total emission of all GHGs 501.18 
million tonnes of equivalent. 

8. The Russian government’s official projection for climate change purposes, shown at the end of 
Table 6, is included in UNF(3CC Secretariat Document FCXX^/CP/1998/ll/Add.2, “Tables of 
Inventories of Anthropogenic Emissions and Removals for 1990-1995 and Projections up to 2020,” 
7 October 1998. Other estimates can be found in Russian Federal Service for Hydrometeorology 
and Environmental Monitoring (Hydromet), “Russian Federation Climate Change Country Study,” 
Volume 1 (Inventory of technogenic GHG emissions), Volume 2 (Inventory of GHG sinks and 
emissions related to terrestrial ecosystems), and Volume 5 (Synthesis activity), Moscow, 1997. In 
diis last source, two scenarios arc provided (p. 81) for COj emissions from fuel combustion in 
2010; under the “optimistic scenario” emissions would be 2,108 million tonnes (575 MtC) while 
under the “probable scenario they would be 1,947 million tonnes (531 MtC). These are clearly 
comparable to the high estimate of 2,193 million tonnes and the low estimate of 1,697 million 
tonnes shown in Table 6, although the “probable” scenario looks less probable today. 

9. Briefing by Alexei Kokorin, head of Russian delegation to UNFCCC meetings, on 9 June 1998 
in Bonn. Three phases for Russian use of flexibility were indicated: (1) Creation of transferable 
credits throu^ Article 6 joint implementation of projects involving outside funding and 
technology; (2) Creation of credits through self-initiated projects using technology and experience 
gained under phase 1; and (3) trading of emission allowances under Article 17. Similar indications 
of the Russian approach to flexibility mechanisms have been given in various private meetings with 
high-level officiis of other governments. 

10. Russian trading in crude oil and natural gas has a long history, although most of it in the past 
has involved longer-term contracts or direct govemment-to-govemment deals. Russian inexperience 
in international duminum and uranium trading led to mistakes and major trade disputes in the early 
1990s. 

H. UNFCCC Secretariat Document FCCC/CP/1998/2, “Activities Implemented Jointly: Review 
of Progress Under the Pilot Phase (Decision 5/CP.l), Second synthesis report on activities 
implemented jointly,” 5 October 1998. 

12. Experts at the US Joint Implementation office estimate that the maximum number of projects 
that could be evaliuted by the US each year, with gready expanded staffing and budget support, 
would be at most 300. Over the past four or five years the group has evaluated about 100 JI 
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projects, of which 32 have actually met all criteria and been selected. This implies that the US 
administrative system is capable in the future of approving at most about 100 projects per year. 

13. The eight countries ratifying the Kyoto Protoccd, as of 9 April 1999, are: Antigua and Barbuda, 
Bahamas, £1 Salvador, Fiji, Maldives, Panama, Trinidad and Tobago and Tuvalu. 

14. Senate Resolution 98, the so-called Byrd-Hagel Resolution, was passed by a vote of 95-0 on 25 
July 1997 and called on US negotiators involved in the Kyoto Protocol not to agree to any treaty 
that would '^mandato new commitments to limit or reduce greenhouse gas emissions for the Annec I 
Parties, unless the protocol or other agreement also mandates new spoiific scheduled commitments 
to limit or reduce greenhouse gas emissions for Developing Country Parties within the same 
compliance period,” or that would “result in serious harm to the economy of the Unit^ States.” 
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ASSOCMTED BU&DEIB 
/WD CONTTMCTORS. me. 


April 28, 1999 


The Honorable James Talent 
Chairman, Small Business Committee 
United States House of Representatives 
Washington DC 20515 

Dear Chairman Talent: 

On behalf of Associated Builders and Contractors (ABC) and its more than 
20,000 contractors, subcontractors, material suppliers, and related firms across the 
country I would like to express our concern with the Administration’s efforts to proceed 
with the Kyoto Protocol and the effect it will have on small businesses in the construction 
industry and respectfully submit the following comments for the record. 

The Kyoto Protocol will require nations to make compulsory (enforceable) 
reductions in greenhouse gas emissions, particularly Carbon Dioxide. It specifically 
states that while the U.S. must reduce it greenhouse gas emissions to 1990 levels 
developing nations such as India and Brazil would not face the same constraints. 
Currently, there is no technology that will change Carbon Dioxide into something else. 
Thus, the only way to achieve significant reductions in these emissions is to bum less 
fossil fliels including oil, gas, and coal, 

ABC is very concerned with the greenhouse emissions controls negotiated and 
signed by the Administration in Buenos Aires. Our members believe this agreement will 
have an immediate impact on the building and contracting industry through higher energy 
prices, stricter zoning requirements and higher fuel economy standards. They believe the 
agreement, if ratified, will restrict availability and lead to higher costs for the vans, light 
tmeks, and other equipment our members depend upon. 

ABC members depend on a strong economy to foster growth of businesses that in 
turn sustain construction. If emissions reductions were required only by industrialized 
nations, the US would be placed at a considerable trade and economic disadvantage. U.S. 
manufacturing costs would be higher while those of developing countries would be 
lower. Thus, forcing companies to move overseas, taking the jobs with them. 

The truth of the matter is scientists do not agree on whether or not global warming 
is really even occurring, much less how fast it is occurring, or what effects it would have. 
Since there is insufficient evidence to answer basic questions about global climate change 
and what causes it, the U.S. should not rush into any international treaty that forces 


1300 North Seventeenth Street ■ Rosslyn, Virginia 22209 ■ (703) 812-2000 
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unwelcome and expensive changes in our lives and livelihoods. The construction industry 
is already over burdened with federal, state, and local regulations and paperwork 
requirements, and oppose such additional restrictions until there is sufBcient established 
research and evidence about global warming to justify the cost and benefits of such 
efforts. 


Sincerely, 





Shane Downey 
Washington Representative 



118 


JAMES M. TALENT, Missouri NYDIA M. VELAZQUEZ, New York 

Chairman 


dongress of the lanjtd States 

ttousE of UtprtstntatiDts 

166(11 CongrtBS 

Hommictce on ^moll JSusmeso 

2561 11115011151 inoint ©flict JBmIlliiig 
IDflfihmgtoo, 

March 10, 1999 

By Facsimile 

His Excellency Naresh Chandra 
Ambassador of India 
Attn: Ms. Shamma Jain 
2107 Massachusetts Avenue, N.W. 

Washington, D C. 20008 

Re: The Kyoto Protocol to the United Nations Framework Convention on Climate 
Change 

His Excellency: 

The Kyoto Protocol to the United Nations Framework Convention on Climate Change 
(the Protocol) commits signatory nations to linut emissions of six “greenhouse gases.” In 
November, 1998, United States Ambassador to the United Nations, Peter Burleigh, signed 
the Protocol on the United States’ behalf. To date, India is not a Protocol signatory. 

It is my understanding that India recognizes the importance in maintairung a safe and 
healthy environment but declines to accept the Protocol’s greenhouse limitations. In order 
to further understand India’s position, could you please respond to the following questions 
at your earliest opportunity. 

1 . Please explain whether India is currently negotiating global warming policies 
with the United States or any other country. 

2. Please explain whether the India supports, as written, the Protocol. 

3. Please explain when and under what circumstances India would be willing to 
pledge to reduce carbon dioxide emissions. 

4. Is India open to negotiate any pledge to reduce carbon dioxide emissions? 
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5. Have officials in India made any formal policy statements to explain its global 
warming policy position? If so, may I obtcun copies, in English, of these 
statements. 

Thank you for your cooperation in this matter. If you have any questions, please contact 
Paul Denham ((202) 225-5821) of the Committee Staff. 
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NARESH CHANDRA 


’IKCf ^ AW'S^fl 
^i1?n2=>, S.R>. 

AMBASSADOR OF INDIA 

2 1 07 MASSACHUSETTS A VE.. N. W. 
WASHCNGTON. DC. 20008 


April 13, 1999 


Deiir CoDgressman Talent, 

Thank you for your lettw of March 10, 1999 about India’s position vis-a-vis the 
Kyoto Protocol. 

In response to your queries, I would wish to convey that though India Is not yet a 
signatory to the Kyoto Protocol, we have adopted the protocol as a mechanism of the 
Framework Convention, to which India is a signatory. India is actively participating in 
all the concmied meetings and is playing a pontive role in the deliberations, to promote 
global cooperation. The details of Clean Development Mechanisms (CDM) are still 
under discussion, but India has taken a numb^ of steps, as part of our national policy, to 
increase energy efficiency and cut emissions of caibon dioxide. We are alive to the 
requiroments and though these do not form part of any commitments that India has 
undertaken, we are confident these would forthtf the objectives of the Convention. India 
is not en^iged in bilateral discussion on emissions with any country, nor do we support 
efforts to obtain pledges w^ch go beyond the Convention and also the Kyoto Protc^I 
In fiwt, the Framework Convention authori^s developing countries to raise their 
emissions to meet their social and developmental concans. 


Whh r^ards. 


Yours ainewely, 



(Naresb Chandra) 


The Hon’ble James Talent, 

1022, Longworth House Office Building, 
United States House of Representatives, 
Washington, DC 20515 



Tetq>bon«No.(202)939-7009/70n/701S . Pax(202)4S3-3972 
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United Nations Kyoto Protocol - 
Potential Impacts on US Agriculture 


I. Introduction 


American agriculture is the envy of the world. The American fanner feeds not only citizens of the 
United States but millions of others worldwide - in both developing and developed countries - 
increasing the prospect for healthy and productive lives. 

Traditionally, farmers have coped with drought and disease, falling prices and shrinking profits. 
Now, the family farm faces a new threat that may bring unexpected hardship to many in the near 
future. 

In December 1997, over 180 nations met in Kyoto, Japan, to fi naliz e negotiations on a legally 
binding international treaty aimed at lowering greenhouse gas emissions. The new treaty - called 
the UN Kyoto Protocol - requires a handful of nations, including the United States, to reduce 
their greenhouse gas emissions to specific levels by the years 2008-2012, the first budget period. 
While each country accepted a different level of emisrion reductions, on average the agreement 
seeks to reduce emissions to 5% below 1990 levels during the first budget period. For its part, 
the United States agreed to reduce its emissions lo 7% below 1990 levels by this timefi’ame. 
Additional emission reductions will be required in the second budget period (2013-2018), 
however, the level of reductions required in that timefiame will be the subject of fijture 
international negotiations. Key aspects of the Protocol include: 

• The agreement covers six gases (CO 2 , methane, nitrous oxide, MFCs, PFCs, and SFg). 

• The concept of greenhouse gas emissions trading will be allowed, but the rules, 
guidelines and structure of an international system have yet to be determined. 

• Countries with emerging economies such as China, India, Mexico and South Korea, 
exempted themselves from the Protocol, as a proposal to allow these developing 
countries to adopt voluntary emission reductions fail^. 

• The definition of sinks (objeas that 'clean, or remove emissions, from the atmosphere’) 
was limited to include only forestry activities. Agricultural crops and other vegetation 
are not considered sinks by the Kyoto Protocol. 

• Enforcement measures of the Protocol by the United Nations were left undefined and 
will be the subject of future international negotiations. 



2 Carbon Emission Cwistrainte; Pot^tia! impacts on US Agrioiiture 


Analysis by the US Energy Information Administration ^lA) shows that demand for energy will 
continue to grow well into the next ceimiry. Becmise of this increase in energy usage, EIA 
predictsthat greenhouse gas emissions willbe at least 25-30% higher in 2010than in 1990.‘ This 
meaais the United Stat^ wUl have to reduce its «ia-gy conaanption by at least 37% in ord«- to 
me« its commitments under the Kyoto Protocol. These energy restrictions may result in higher 
ener^ costs few farmers, small businesses and othew working familics. 

Of the six greenhouse gases, agrioolture is the j»imay emitter of two - methane and nitrous oxide 
- and a significant emitter of a third - carbon dioxide. Methane emissions come fiom livestock 
operations and rice fanning, 'vndiile any ferfitizer use causes nitrous oxide emissions. Several 
international organizations have recommended ways to reduce emissions of these two gases (e.g., 
reduce livestock herds, tax fertilizer usage, and restrict how, when and where fertilizers are 
applied), However, this study only looks at how ^ricuhure will be affected by Kyoto-related 
requirements to reduce caihon dioxide. 

The remainder of this section provides general introductory information on the various means of 
controlling greenhouse gas emissions and the likely incidence of dteir relative effects on v^ous 
sectors of the economy. Section II then examims the expected macroeconomic effects, reported 
in other studio, of the most likely scenario resulting fiom the Kyoto Protocol for the US 
economy. In Section m, these results arc utifized in evaluating the resultant impacts on the 
relatively «iergy int«isive form sector. Sectiem IV contains the results of further «aminii^ the 
string of effects, to the microeconomic level - to typical fenns that might be found in the 
agriculture sector. Sertion V contains the evaluation fiirtho' «ctrapoiating the ^iculture 
sector impacts forward toward the ultimate food consumer. The final section contains sununary 
obs^^tions and ccmclusions about the likely economic impacts resulting ffom adoption of a 
global carbon emissions policy. 

Several studies have been made of expected impacts of federal constraints on carbon emissions 
and <m the US economy. Conclusions by DRI/Mc&aw-Hill are used in this study, and are 
presented briefly below. 

Carbon levels in the atmosphere from greenhouse gas emissions can be controlled in several ways, 
induding carbon taxes or by federal requirements for pennits for knitters. Permits could be 
simply issued at no cost or auctioned by the federal government, with the total sold providing the 
final control on emission levels. Emissions also ccnild be controlled by a federal emissions tax, 
with each ton of emissions taxed at the margina] cost abatement, and by other r^tdatory schemes 
of increasing complexity. The DPI study assumes that permits would be used, and that iey could 
be traded in the open market. In each case, it is assumed that annual permits for 1,243 million 
tons of embon emissions (the target 93% of 1990 levels) would be issued to industry at no cost 
based upon businesses' 1990 level of emissions. With a permit system, the pennits would be 
tradable, and the trading price would equal the marginal cost of abatement. The pennit system is 
assumed to be gradually phased in during 2000-10. 


Publi^ied in ElA's 'Annual Energy Outlo(^ 199$.' 
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Cartwn Emission Constraints: Potential impacts on US Ag?icatt«re 


3 


Tte impacts upon the economy of achieving this target would be quite considerable. In its base case 
jHojections (i.e., asam^ no Kyoto ihtrtocol and a amtinuation of the ainent atuati<Hi), DRI forecaa 
that US emissions would grow from 1,466 million t<ms in 1997 to 1,740 million tons by 2010 and 
1,886 million tons by 2020. This wcmid ne^piire a net aniual reduction in emi^ons of Jua ov^ 500 
million tons by 2010 to achieve the required objective. DRI analyzed three possible scenarios, u^g 
varying of each availaWe method, i» rea^ Kyt^ limits (T^Ie 1). 

Table 1. Sources of US Carbon Reductions 
DRI Cases and Assumptions 



Case 1 Case 2 Case 3 

Sinte and Offsets From 
Other Gases 

Pur^ases Frwi Abroad 
Changes/Reductioas in 
Domestic Energy Use 

% of required reduction 

8 12 16 

15 30 55 

77 58 29 


For the fwrposes of this study. Case 1 is used, primarily because it assumes that the bulk of 
carbon emission reductions will come from chaitg^ in domestic use. 

The estmated c^on emissions permit price required to reduce carbon emissions in 2010 to the 
target level is estimated to be $177 per ton (in ccmstant 1997 dollars), growing to $193 per ton by 
2020, taxes that would increase energy costs to consumers substantially (Table 2). Coal, with the 
highest carbon content of the fuels (and the lowest price per Btu), experiences the largest 
percentage increase. By contrast, s^soiine, with its medium carbon content and high tax and non' 
friel cost components, experiences the snallest increases in price. Real (inflation adjusted) 
producer energy prices increase an average of nearly 64% between 2008 and 2020, ■v^Ie 
consumer prices rise nearly 42% on average. 


Table 2. Real Energy Price Increases, 2008>2020 



Year-By-Yeer increases from Baseline (%) 

2008 2009 2010 2011 2012 2020 

Average 

Change 

Gasoline - Retail 

262 

27.5 

29.5 

30.1 

30.7 

27.5 

28.6 

Residential Fuel 

79.8 

832 

86.1 

89.9 

90.4 

74.4 

83.7 

Electric Utility Coal 

355.9 

382.6 

406.0 

433.6 

449.6 

466.4 

415.0 

Electric Utility Natural Gas 

103.8 

107.9 

110.9 

115.1 

115.2 

90.9 

106.8 

Electricity - Average 

48.6 

51.3 

$4.0 

572 

57.9 

533 

53.7 

Producer Prices - Energy 

59.3 

62.6 

65.6 

68.7 

69.4 

58.8 

63.8 

Consumer Prices - Energy 

38.6 

41.0 

43.0 

44.6 


390 

41.8 


Producer energy prtoe index assunws 1982= 1.00 
Consumer energy price index assumes 1982-84 * 1 .00 


Source: DRI 



4 Carbon Emission Constmints: Fotential Impacts on US Agricaltiire 


The costs of meeting the K^to Protocx*! olq«3ives would have aibstantial negative imjiracts oc 
the US ecxmomy.^ Hie matedal evaiiated sug^ts the target of redacii^ US ^eeshouse 
gas emissions hy 2008-2012 could i^hice ^ie\^ c^’ rational output by 1.6% or more aiaiuaUy in 
the short-run, measured against the base case of no policy dt^ge. Because of the inched 
increases in re^ energy costs, coaKimptioc ccmk! fell even sTKjre, at least 2.2% annrally (Table 

3 ). 


Table 3. Costs of Kyoto Protocc^ Policies 
Summary of Key Impacte 



SasaCasa 

Ky&b> 

Reread 

Cfumge 

RealtSOP (bll $. base 1992) 




2010 

9.423 

9,273 

-1.6 

2020 

10.365 

10.836 

-0,3 

Consjmption $, base 1992) 




2010 

6,346 

6,203 

-22 

2020 

7,599 

7.555 

-0.6 

Total Employmert (mit) 




2010 

1565 

1557 

-0.5 

21^ 

162.2 

162.0 

-0.1 

Effertfve Non-Restdential CapHsd 
Stock (bii $, base 1992) 




2010 

10,993 

11,116 

1-1 

2020 

14.588 

15,320 

5.0 


Source: DB! 


Carbon ^ssion coo^raints would be expected to increase prices, especiaJly for coal and natural 
gas (Table 4). The higher prices in turn would lead to the substitution of coital for ener^, md 
stimulate invesment in en^gy conserving automolnles, luHtses and industrial operations. 
result could be an increase in capital stock by 2020, boosting ^ployment in some industries 
jc^s are lost in others. 

The DRl/McGraw model (Hke most econometric models) assumes that the United States vdll 
continue to purchase most of its imports from other developed countries wludi also will limit 
carbon emissions. However, higher energy prices will increase the competitiveness of exporters 
based in unatfected, tow^-wage developing counties, who will capture a growing share cT die 
US nwket as a result. This hkely would e)^)aQd tbe US trade deficit as ri»ng energy make 
imports more attractive and US eT^rts !e« competitivc- 


* Tlds sctXion dspcads cm the DRl/McGraw ffiU model of the eccffiomy. Currart DRI estimates of 
econCTiic impacts of enagy taxes have been modified s(»Tie\^hat from June 1997 estimates used in previous 
rqwits. Cummt estimates as»ane somewhat greater edacity of US firms to anticipate r^^dafioos to be 
imposd in firare years, and sevnewhat lower eaitpcm taxes and smaller econonuc iinpacts as a result. 
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Table 4. Energy Price Comparisons 


Base Case 

Z01O 

2020 

Imr^icit Price of Cartxm ($1997) 

0 

0 

Gasoiine-Retail (S^aRon) 

1.32 

1.49 

Coal'Electric Utility ($/mmBtu) 

1.17 

1.10 

Natural Gas4)tii^ (^mmBtu) 

2.48 

2.97 

Electricity (cents/kV%) 

5.46 

5.35 

Kyoto Protoeoi 


implied Price of Carbon ($l997ri<Mi) 


193 

Gasoiine-Retail (S/gallon) 


1.90 

Coat-Etecbic Utility ^mmBtu) 



Natural Gas-Utility (S/mmBtu) 

5.23 


Electricity 

8.41 


Change Ffxun Base 

pet 

Gasoline 

29.5 

27.5 

Coal 

406.0 

466.4 

Natural Gas 

110.9 

90.9 

Electricity 

54.0 

53.3 


Source: DRI 
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n. Impacts on the Agriculture Sector 

The US agriculture sector is the w<»id's most advanced and efficient, Tlie nation has 

uniquely fevorable soils and climate, and cl aims nany of the world’s most prcniuctiw ferms, the 
resuli of the very high priority that US public policy has placed on agricultural productivity since 
the earliest days of the Republic, More recmly, however, most investment in development of the 
sector has been private, in response to &vor^]e returns from aiccessfui competihon in growing 
world markets. Today, US producers are competitive m most world maikets, with the exception 
of those still dominated by government policies (such as dairy or peanuts), or those for which the 
US climate provides no comp^ative advant^e (e.g., coffee, bananas). 

US producers are competiiiw in world markets because farms are productive, but also because 
the marketing infrastructure is highly efficient and mariceting costs relatively low.^ As the sector 
has evolved with the rapid ^option of new technology, it is both hi^y capital and energy- 
iiUMsve. Energy use is both direct and indirect, includiog the fuel and lubricants for machinery 
and vehicles, the natural gas used to dry crops and pump irrigation water and the electricity used 
m an enormous variety of uses. Moreover, in addition to the energy consumed directly on each 
farm, farm produ<^ion inputs (especially fertilizers and pesticides) contain very large 
components.* 


Economics of US Agriculture 

The US agricultural system is extremely complex, and sensitive to economic changes. Farmers 
buy over $185 billion wonh of inputs and services and sell over $218 billion worth of products 
aid services. They have received net cash income ranging between $50.7 bdiion and $60.5 billion 
ov^ the past years. The US systwn also is deeply integrated in the world eccwiomy, and 
regularly exports more than $50 billion worth of agriculforal products, making exports the fastest 
growing market for US food and fiber produas. 

The US system is heavily dependent on hi^y sophisticated energy sources, both for its direct 
operations, and in the form of inputs for the system. Tbis analysis examines in detail each of the 
major production cost components in terras of their energy dependence and the likely impacts of 
major cost inweascs from rising energy prices. That, it examines likely impacts of high®- er«rgy 
costs on farm revenues, and then estimates net macro impacts for the sector. 

This is a highfy simplified analysis, intended to identify major areas of impacts rather than 
provide point estimates. In fact, the impacts of wiegy price increases would depend on the time 
period over which they were imposed, the availability of alternative energy sources, and the 


^ Madteting ccsts, as used here, are tiiose USDA includes in hs coac^t of the Food Mariceting Bfli - 
roughly those costs between the &nn gate and the consumer. 

* Ecctocarac Research Service, Energy Use on US Farms, 1991, as Internal evaluation of energy use by 
US agritmhure, 
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development of more efiSdent machines, fertili 2 ^s and other products. Measurement of such 
impacts is beyond the scope of this an^yas. IiKtead, for ea^ area of farm expenditure and 
receipts, an estimate is made of the inportance of «iergy or fuels, expected price cliar^^ are 
derived from the DRI macro analysis, estimates of changes in use are made ba^ on the size of 
the cost increase, and these impacts are summed into a general expenditure impact estimate that is 
appli^ to projected 1998 farm estimate. Cl^y, such highly aggregated are n«reiy 

indicative of the size and direction of likely impacts, rather than specific estimates. 

Preducfion Expenses 

Fanners will spend an estimated $185 billion in 19^ to produce food and fiber (Table 5). The largest 
category of «q)«ises indudes baac oj^ating costs su^ as narketing, storage and tiaiap<Mtafion, 
machine hire, repair and maintenance, etc., \»d»ich amounted wjust over 32% of the total. Farm-origin 
injwts is the next most in^rtant cat«^r>' with nearly 24% of the total, followed by overhead costs 
such as rent and tax^ (22%). Manu&ctiBed ir^Hrts sudi as fertiizers and pe^kades accauii for 15%, 
\^dule interest costs add an addhioiial 7% to total pnxkiction ^cpenses. 

Tables. Farm Production Expenc^ures, 19^-98 


/tern 

19$0 

1992 

1994 

199$ 

1996 

1997 

1998 

1998/90 





bin 




(pet) 

Feed Purt^ased 

20.4 

20.1 

22.6 

23.6 

25.2 

25.2 

24.3 

19.2 

Liv^ock & Pouttry Purchased 

14.6 

13.6 

13.3 

12.3 

11,1 

14.0 

13.3 

(9.2) 

Seed Purchased 

4.5 

4.9 

5.4 

5.5 

6.1 

6.4 

6.3 

39.4 

Fami Origin Inputs 

39.5 

38.6 

41.3 

41.6 

424 

45.6 

43.9 

11.0 

Fertilizer & Lime 

8.2 

8.3 

9.2 

10.0 

10.9 

10.8 

10.6 

32.8 

Fuel & Oils 

5.8 

5.3 

5.3 

5.4 

5.7 

5.7 

5.6 

(3.3) 

Electricity 

2.6 

2.6 

2.7 

3.0 

32 

3.1 

3.1 

19.2 

Pesticides 

5.4 

6.5 

7.2 

7.7 

8.5 

8.7 

8-7 

62.3 

Manufactured lrv>uts 

19.4 

20.1 

21.7 

26.1 

28.3 

28.3 

26.3 

46.2 

Short-Term Interest 

6.7 

5.4 

6.0 

8,7 

6.9 

7.0 

Ul 


Reai-Estate Interest 

6.7 

5.8 

5.9 

6.0 

6,4 

6.4 



Total Interest Charges 

13.4 

11.2 

11.8 

12.7 

13,3 

13.4 

13.B| 


Repair and Maintenance 

8.6 

8.5 

9.2 

9.5 

10.3 

10.7 



Contract & Hired Labor 

14.1 

14.0 

15.3 

16.3 

17.3 

18.2 

KyRi 


Machine Hire & Custom Work 

3.6 

3.8 

4.8 

4.8 

4.7 

4.9 



Mktg. Storage, Transportation 

4.2 

4.5 

$.7 

7.2 

6.8 

7.2 



Misc Operating Expenses 

16.5 

16.5 

19.7 

18.3 

16.0 

18.1 



Other Operating Expenses 

46.9 

47.3 

55.7 

56.1 

57.1 

59.1 

EEI 


Capital Consumption 

18.1 

18.3 

1S.8 

18.9 

18.9 

19.0 

19.0 

4.8 

Taxes 

6.0 

6.2 

6.7 

6.7 

6.6 

7.0 

7.1 

18.5 

Net Rem 

10.1 

10.8 

11.5 

12,0 

14.3 

14.1 

13.8 

38.8 

Other Overhead 

34.2 

35.3 

37.0 

37,8 

40.0 

40.1 

39.9 

16.6 

Total Production Expenses 

153.4 


167.4 

174.1 


186.5 

185.0 

20.6 


The national production cost level has been chan^g sifostantially during the 1990s. with the total 
rising substantially, nearly 21%. Much of the increase was for the largest category, basic 
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opiating expense which increased $12.4 Inffion (nearly 21%) during the period. However, 
costs of manufactured inputs increased $8.7 billion, over 46%, and the remaining major cost 
categories also have seen increases throu^ the 1990s. The total increase in production costs was 
$3 i .6 billion, with ferm-produced inputs accoummg for only S4.6 billion of this coS growth. 

A major reason for the increase in production costs is growth in the size of the sector, especially 
after 1996 when the Fed«-al Agricultural Improvement and Recovery (FAIR) Act removed 
virhrally all federal controls on production.^ By 1998, land in <Tops increased just over 10% 
from 1990, while production of most crops has increased even more rapidly, particularly ena-gy- 
intensive crops such as com (1997 relative to 1990); 

• Com +23% 

• Wheat -10% 

• Soybeans +45% 

Energy Use on Farms 

Direct Energy Use 

US fiixmere used ^out 0.9% of ail gasoline and 12% of motor diesel foci in tl^r production 
operations in the early 1990s based on the latest survey data available.^ On-ferm operations use 
about 2.7% of the liquefied petroleum gas, 0.3% of the natural gas, and 1.6% of foe electricity 
consume nationally. Just over 53% of total ^ricuiture-related energy use is directly on farms, 
while the remainder is indirect, used in the manufacture of agricultural inputs such as f^iHzer and 
pesticides (Tfoie 6). 


Table 6. Energy Use by US Farms, 1991 



Amount 

Share 

Direct 

(tiilUon Btu) 

(%j 

Liquid fuel 



Gasoline 

125 

8.6 

Diesel 

388 

26.8 

LPGas 

55 

3.8 

Other 



Natural Gas 

57 

3.9 

Electricity 

149 

10.3 

indirect 



Fertilizer 

561 

38.7 

Pe^icides 

115 

7.9 

Total 

1450 

100.0 


Source: Energy Uses on US Farms, ERS, USDA, 1993 


The chief exception is the Conservadon Reserve Pro^am wdiich pays producers under ten-year contracts 
to refo^ from crop production land considered vulnerable to erosion. 


EccHKffluc Research Service, Energy Use on US Farms, 1991, page 1. 
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In general, gasoline is used primarily in &rm trades and old^ harvesting equipment, and is the chief 
fuel used on smaller forms. Its use by formers luis fallen about 40% since the mid-1970s. Most 
commerdal forms use primarily diesel tractors and tnu:ks. And, diesel is used in most heavy-duty field 
op^ations because of its fuel eflBdency (and accounts for about 28% of total energy use). The shift 
fix>m gasoline powered equipment to diesel has resuhed in an ovmll decrease in fUel use because 
reduc^-tillage practices have become widespread at the same time formers were switching fiiels. 

Liquefied petroleum gas and natural gas are used primmily to dry crops, heat animal structures 
and power irrigation pumps. Electricity also is used for the same purposes. 

Indirect Energy Use 

Chemical fertilizers are the most energy intensive form ii^ut, and account for almost 40% of the 
total energy required in farm production. The fertilizer industry used 561 trillion Btus of natural 
gas and other energy to manufacture fertilizer for form use in 1991 (fertilizer use consumes about 
2% to 3% of total natural gas consumption in the United States). About 115 trillion Btus of 
petroleum were used to make pestiddes and herbiddes in 1991. The extensive utilization of these 
products thus accounts for the indirect energy use of nearly 47% of the total in 1991. 

Energy use varies considerdjiy by crop and livestock type (Table 7). For example, rice is the 
most intense energy using crop (35% of variable costs) because of its tillage requirements, 
fertilizer needs, and irrigation and drying needs. Cotton also ranks high because of its large 
fertilizer and pestidde needs and ginning requiremmts. Field crops generally require greater 
energy than fruits, vegetables and livestodk (in pan bec^se of the accounting procedures - most 
of the energy used in livestock production and ^tening is contained in grain products and 
appears directly in the energy budgets for those crops). The energy expenditures for US 
agriculture in 1991 was $7.53 billion. 


Table 7. Enei^y Costs as Share 
of Total Variable Costs, 1984-91 Average 


Crop 



(pet) 

Rice 

35 

Cotton 

25 

Peanuts 

24 

Vyftieat 

24 

Com 

23 

Soybeans 

21 

Hogs 

16 

Broilers 

13 

Turkeys 

12 

Dairy 

11 


Source: Energy Uses on US Famis, ERS, USDA, 1993 
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Impacts of Kyoto Protocol Emission Controls 

The impacts of mission controls on agriculture vwH depend on the specific controls used, their direct 
imp^Ss on ferm production costs, and in^c»taclly on their impacts on the o^^all econMny. Asauning 
tite Protocol's target of limhii^ emissions in 2008-12 at 93% of the 1990 level and the emisrion permit 
costs cstha^ed by DRI, key econonuc impaas affeoing die agrioilttire se^ctr would be; slrarply 
higher costs of gasoline, natural gas, eiectricaty aiui the high-energy products that depend on basic 
energy i^ns, with infiaticn adjusted gasoline prices up 29.5% by 2010, natural gas prices up 1 10.9% 
and electricity prices up 54%. These impacts would be both immediate and direct for fuels such as 
gasoline, di^ei, natural gas, and for dhect energy purdiases such as electricity. 

While fuel and oil prices would increase immediatdy in response to the imposition of an emissions 
tax, costs for a broad range of ^ricultural inputs would be expected to increase, as well, since 
these are highly energy-intense. For example, natural gas typically amounts to 75% of the cash 
cost of manufecturing anhydrous ammonia, a basic component of nitrogen fertilizers. For nearly 
all manufactured farm inputs, energy costs are equivalent to 50% or more of the cash production 
costs. Thus, while fuel and oil account fiar only 3% of agricultural production costs in 1998, 
fertilizer accounts for nearly 6% and pesticides neariy 5%, both extremely energy intensive inputs, 
bringing the total fisr manufectured inputs to ov«- 15% of cash costs (Tables 8 and 9). 


Tabled. Share of Specific Inputs 
in Total Production Expenses 


Item 

1S90 

199B 


pa 


Feed Purctiased 

13,3 

13.1 

Livestock t Poultry Purchased 

9.5 

7.2 

Seed Purchased 

2.9 

3.4 

lIZSSEI^lISaBIH 


23,7 

Fertilizer & Ume 

5.3 

5.9 

Fuel & Oils 

3.8 

3.0 

Slectncity 

1.7 

1.7 

Pesticides 

3.5 

4.7 

Manufactured Inputs 

12.6 

15.3 

Short-Term interest 



Real-Estate Interest 


■Is 

Total interest Charges 

8,7 

7.4 

Repair and Maintenance 

5.6 

5.8 

Contract & Hired Labor 

9.2 

10.1 

Machine Hire & Custom Work 

23 

2.6 

Mktg, Storage, Transportation 

2.7 

3.9 

Misc Operating Expenses 

107 

9.6 

Other Operating Expenses 

30.6 

32.1 

Capital Consumption 



Taxes 



Net Rent 


|[HRg 

Other Overhead 

22.3 

21 .6 

Total Production Expenses 

103.0 

10Q.0 
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Table 9. Direct Farm Energy Expenditures, 1991 



Amount 

Share 


bus 

pet 

Gasoline 

1.50 

19.9 

Diesel 

2.34 

31.1 

LPGas 

0.44 

5.8 

Electricity 

2.33 

30.9 

Natural Gas 


3.6 

Other 


8.6 

Total 

7,53 

100.0 


Source: Energy Use on US Farms, ERS, USDA, 1993 


In Edition to manufactured inputs, there are four major categories of ^rm production costs. 
Other operating expenses are the most important, including repair and maintenance, hired labor, 
machine hire and custom work and miscellaneous operating expenses, and account for 32.1% of 
total production costs in 1998. Farm-made inputs add nearly 24%, while interest adds over 7%. 
Other overhead, including taxes, net rent and capital consumption accounts for about 22%. And, 
while the manufactured inputs category would be the most sen^tive to increased energy costs, 
each of the categories would be expected to be affected somewhat either by the direct increase in 
energy costs or in the indirect economic affects associated with the change. 

For each of the four major subcategories of production cost, based on USDA estimates of 1998 
expendimres, an estimate was made of the share attributed to energy, the likely use response to 
higher prices as producers modify operations to control costs as much as possible, and the impact 
on subMtegory expenditures of the DRI/McGraw Hill estimates of energy cost increases. These 
are discussed in the following sections and summarized in Table 1 0. 

Manufactured Input Expenditures 

The most immediate impact of an increase in gasoline prices of 30% would be an increase in ffiel 
and oil costs, with gasoline and diesel increa^g by tbe full amount. In response, fermers would 
be expected to reduce fuel use slightly (perhaps 3%), so that the net impact would be a 28% 
increase in fuel and oil experises (adding $I.S billion to tbe expected S5.6 billion for 1998). 

Similarly, the 1998 expenditure of $10.9 billion for fertilizer would be increased sharply by the 
expected enormous increase in natural gas prices, perhaps by $5.7 billion (52%), assuming a 65% 
energy component and a 20% reduction in use of lime and fertilizer in response to the cost 
increase. Pesticide costs likely would face a smaller increase, assuming an energy cost increase 
averaging 55%, a 70% energy cost component and a 5% reduction in use. However, the large 
increases in energy used in the manufacture of these products could be expected to increase costs 
by as much as 43% - more than $11.3 billion at 1 997 expenditure levels. 
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Table 10. impacts of Energy Cost Increases on Farm Expenditures, 2010 



Assumptions: 



ttam 

En&gy 

Price 

Cost 

Exp Net 

Exp 1998 

C<^ 


Component Respemse 

Change 

Re^onse 


ImptKi 



% 


% 

bil$ 

Fertilizer & Lime 

65.0 

-20 

1.00 

52 

10.9 

5.7 

Fuel & Oils 

95.0 

•3 

0.30 

28 

5,6 

1.5 

Electricity 

95.0 

-3 

1.00 

92 

3.1 

2.9 

Pe^fddes 

70.0 

-5 

0.50 

33 

8.7 

2.9 

Manufactured inputs 



^.3 

13.0 

Feed Purchased 



0.35 

4 


1.0 

Livestock and Poultry Purchased 



0.35 

3 

13.3 

0.3 

Seed Purchased 



0.35 

5 

6,3 

0.3 




43.9 

1.6 

K] • I* j »a c ^ 1 111 it 1 4 





7.1 

-0.6 






6.5 

-0.1 

\ 1 Rl ff 
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-0.8 


5.0 

-2 

0.50 


10,8 

0.3 


0.0 


0.30 


18.7 

0.0 


9.0 

-2 

0.30 


4.8 

0.1 

Mktg, Storage, Transportation 

20.0 

-2 

0.30 


mBM 


Misc Operating Expenses 

12.0 

-2 

0.50 


HuH 

■P 

Ottier <H>emtina E«»enses 





CapKal Con»imption 




3.8. 

19.0 

0.7 

Taxes 




4.5 

7.1 

Q.3 

Net Rent 




-3.7 

13,8 

-0.5 

Other Overhead 



39.9 

0.5 

Total Production Expenses 



185.0 

16.2 


Farm Origin Inpnti 

These include primarily feed grains and livestock, but also seeds. An increase in their production 
costs would result in a higher purchase co^ as well. The energy cost component in grain 
fxoduction is large - about 23% for com, for example, and ran^g from 12% to 18% for 
livestock^ For the sector, it is assumed that direct production costs would include most of the 
costs of producing livestock and feed and are included directly in cost of sector operations. 

There are significant costs beyond the direct operations costs such as handling, processii^ and 
transportation that become additional costs of fertn-produced inputs that are affected by energy 
prices. The energy cost component is assumed to be 12% for feed, 7.5% for livestock aid 
poultry and 15% for seed. These relatively low energy cxrniponents imply small cost increases and 
low consumption responses (5% for feed use, 1% for livestock and seed purchases). And, 


Economic Researdi Service, Energy Use on US Farms, 1991, page 10. 
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assuming an average energy price increase of 35% (for the composite use of gasoline, diesel and 
natural gas) as a result of the Kyoto Protocol, ejcpenditures likely could increase 4 % for feeds, 3% 
for livestock and 5% for seed for a total of $1.6 billion, an increase of nearly 4% in expenditures 
for farm produced inputs. 

Other Operating Expenses 

This is a very large and important category, including five types of activities with varying degrees 
of reliance on energy; 

• Repair and maintenance 5% energy component (^sumed) 

• Contract and hired l^or 0% energy 

• Machine hire and custom work 9 % 

• Marketing, storage and transportation 20% 

• Miscellaneous operating expenses 12%. 

For each of these categories, the reduaion in use resulting from the Kyoto-related cost increase is 
assumed to be small at only 2%. For repair, maintenance and miscellaneous operating expenses, 
the increase in energy costs is assumed to represent a composite gasoline-diesel/naturai gas cost 
increase (55%). This figure is somewhat more heavily weighted toward natural gas than ferm- 
produced inputs, for which energy costs represent primarily gasoline-diesel costs. Thus, the net 
expense increase resulting from the increases in energy costs is assumed to range from 6% for 
marketing, stort^e and transportation to 0% for contract and hired labor, and to average 3.2% for 
the category, an increase of $1,9 billion from 1998 level expenses. 

Interest 

The DRI analysis assumes that imeresi rates would be reduced by monetary policy interventions, 
in response to the price and imemployment ino'eases resulting from the emission constraints. 
They project lO-ycar T-bill rates of 6,02% in 2010 in their base case, while under the Kyoto 
Protocol, the rate is forecast at only 5.89%. In such a case, agricultural interest costs could 
decline modestly, both as borrowing is reduced in response to cost increases and because of the 
lower rates, i^sumii^ as DRI does, that by 2010, short-tenn rates could decline 9,1% and 
longer-term rates 2.2%, interest costs for the sector would decline about S800 million (5.6%).^ 

Other Overhead 

This category includes taxes, net rent and capital consumption. Experience in periods of price 
inflation indicates that higher taxes likely woi^ be stimulated by the assumed sharp increases in 
energy costs, by perhaps 4.5%. Rents could decline as the reduced profitability of the sector cuts 


^ The between long-term and short-term interest rates currently is extraordinarily low, so it is quite 
likely that short-term interest rates could be more strongly afiected by the ectmomic effects of emissions 
reductions, plunging much fertber than loi^-term rates, thus returning interest rate spreads to more normal 
levels. 



137 


14 Carbon Emission Constraints; Potential Impacts on US Agriculture 


the demand for rental land, by an assumed 3.7%. Capital consumption also would be expected to 
increase as costs increase, p«-haps by 3.8% by 2010. 

Impacts on Farm Sector Revenues 

A aspect of the imimct of «nission constraints hkdy would be reduce sales of agriojlttiral 
products, especially to foreign markets. The degree of such impacts depends on the international 
agreement under which eimssions would be constrained. If, for example, developing nations that 
are acUvefy competing for key markets are exwnpt from emis^n constraint or have a long^ 
transition period than do developed countries, then the position of US producers in world export 
markets could be very markedly altered. 

Farm Income 

US form cash receipts were just over $226 billion in 1997, the result of steady growth averaging 
2.8% per year through the 1990s (Table 1 1). Sales of crops and Kvestock account typically for 
90% of the total, while farm-related income averages between 4% and 5% of the tot^. Direct 
government paym«its make up much of the remainder, but these are declimng fririy rapidly and 
are only 3.2% of total receipts in 1998 (T^le 12). 

Table 11. US Farm income 



1990 

1992 

1994 

1995 

1996 

1997 

1998(f) 

Ann. % Change 
1990-97 1997-99 

Farm Receipts 

Crops 1/ 

80.3 

85.7 

93.1 

bi$ 

100.7 

109.4 

110.4 

107.7 

4.7 

-2.4 

Livestock 

89.2 

85.6 

88.2 

87.0 

92.9 

96.6 

95.0 

1.1 

-1.7 

Farm Related 

8.2 

8.2 

9.2 

10.1 

11.0 

11.4 

10.9 

4.8 

-4.4 

Direct Govt. Payments 

9.3 

9.2 

7.9 

7.3 

7.3 

7.9 

7.4 

-2.3 

-8.3 

Nonmoney income 2/ 

7.9 

7.6 

9.2 

9.8 

10.2 

10.9 

11.6 

4.7 

6.4 

Inventory Adjustment 
Grass Cash income 

3.3 

187.0 

42 

188.7 

8.2 

198.4 

•39 

20S.1 

2.7 

220.6 

-0.1 

2263 

-1.5 
221 .0 

2.8 

-2.3 

Gross Famt Income 

198.2 

200.5 

215.8 

211.0 

233.5 

237.1 

231.1 

2.8 

•2.5 

Cash Expenses 3/ 

134.2 

133.6 

147.6 

153.9 

180.6 

165,8 

184.8 

3,1 

•0.6 

Total Expenses 

153.4 

152.9 

167.5 

174.2 

181.3 

188.4 

185.6 

26 

•0.4 

Net Cash Income 

52.9 

55. 1 

60.7 

51.2 

59.9 

60.5 

56.2 

19 

-7.1 

Net Fami Income 

44.8 

47.5 

48.3 

36.7 

52.2 

50.7 

45.5 

1.8 

-10.3 

Deflated (1987 $) 

39.5 

39.3 

38.1 

28.3 

39.5 

37.6 

33.3 

-0.7 

-11.5 


(0 = forecast 

1/ indudes net CCC loans. 

2/ Value of home consumption of self-produced food and imputed gross rental value of farm dwellings. 
3/ Excludes capital consumption perpuisites to hired labor, and farm household expenses. 

Total may not add due to rounding. 

Source: A^icuttural Outlook, ERS, USDA June-July 1998. 
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Table 12. Share of Farm lnc«>ii» 




1998 

1998m 

Farm Receipts 

89.7 

percent 

92.4 

3.1 

Cre^ 

40.5 

46.8 

15,0 

Live^oi^ 

45.0 

41.1 

-8.7 

Fann R^ated 

4.1 

4.7 

14.0 

Dinect Govt. Payments 

4.7 

3.2 

-31.8 

QU't>ss Cash income 

d4.3 

95.6 

1.4 

Non-Mofiey income 

4.0 

5.0 

25.9 

V^ue of Cf^nge 

1.7 

-ae 


Gross Farm Income 

100.0 

100.0 



Whei lEv^tory values asd non-money income are consid«‘ed, aii facm rece^ts are forecaa at 
just over $231 billion in 1S>98, up i«arly 17% ^ce 1990. However, exposes also have ^X5vra 
moderately during the 1990s, and cash production costs increased from $134 billion in 1990 to 
$ 1 65 billion this year, up nearly 23%. Thus, in spite of the strong growth in sales, the sector's net 
cash tncoim has vMied, ran^ig between $50.7 and $60.5 billion over the past five years. 

Crop sales typically provide the 1afge.st share of fermei^s ca^ receipts, between 405^^ and 47% of 
total frirm income during the 1990s. Livestock sales are sii^ly less importam, averaging about 
42% of total income. In the past, government payments have been very important to the sector, 
but have awtged mtiy 4,1% of totd income ance 1990. Under the 1996 FAIR Act, dir«:t 
govemnt^ parents are scheduled to contiiiue to decline, and to end by 2002. Hon-mon^ 
breome also contributes 4% to 5% of income u» a typical year, while shifts in inventory vahje 
depend piimarily on production levels and market CMjtlook and have been both negative and 
positive during period, ranging from -2% to 4% of income. 

ImporUnceofForet^ Marked 

While the large domestic market continues to be die focus of the major agricultural sectors, US 
exports are growing and have become increarii^ Important across the sector (Table 13). For 
ea^ of tl» m^r commodities, export markets h^ the prindpal growth area of the 1990$ 
and are eqiected to be the primary source of growth in the future. The major exception is wheat, 
which faces stroi^ and growing pressure frrom ov^seas producers, who in many cases distort 
markets through production and export sub^cSes. 
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Table 13. Importance of Foreign Markets, Selected Commodities 


Commodity 

1992 

109am 

Change 
in Exports 

Total use 

Expwt 

Share 

Total use 

Export 

Share 




million bushels 



(pet) 

Com 

8,471 

1,663 

2C 

9,175 

1,625 

1S 

-2 

Cotton (mil bales) 

14,838 

4,869 

33 

16,749 

5,600 

33 

15 

Wheat 

2,479 

1,354 

55 

2,276 

1,046 

46 

-23 

Soybeans 

2,176 

775 

36 

2,629 

845 

32 

9 




bWion pounds 




Beef 

24,118 

1,323 

5 

25,837 

2,190 

8 

66 

Poili 

17,419 

407 

2 

17,811 

1,261 

7 

210 

Bmilers 

19,489 

1,487 

8 

22,556 

5,200 

23 

250 

Turkey 

4,617 

202 

4 

4,991 

487 

10 
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Revenues from world market sales were $57.2 billion in 1997, but are projected to decline slightly 
to $55.0 billion in 1998, still the third-highest level on record (Table 14 and Appendix Table A). 
Key US trade patterns relevant to this analysis include; 

Table 14. Trade Balance 


item 

1990 

1991 

1992 

1993 

1994 

1996 

199$ 

1997 

1996(f) 






bttiionS 





Exports 










Aghculturai 

39.4 

39.2 

42.9 

42.6 

45.7 

55.8 

60.4 

57.2 

SS.O 

NonagricuKural 

335.8 

361.6 

389.3 

396.6 

436.9 

462.3 

521.7 

566.0 

n/a 

Total 1/ 

375.2 

400.8 

432.2 

439.2 

482.6 

548.1 

582.1 

643.2 

n/a 

Imports 










Agricultural 

22.8 

22,7 

24.6 

25.0 

26.6 

30.0 

33.6 

36.3 

37.5 

Nonagricuitural 

468.2 

460.3 

500.6 

549.9 

630.5 

709.6 

756.9 

828.4 

n/a 

Total 2/ 

491 .0 

483.0 

S2S.2 

674.9 

657.3 

739.6 

790.5 

864 7 

n/a 

Trade Balance 










Aghculturai 

16.6 

16.5 

18.3 

17.6 

18.9 

25.8 

26.9 

21.0 

17.5 

Nonaghcultural 

•132.4 

-98.7 

-111.3 

-153.3 

•193.5 

-217.3 

-235.2 

•242 4 

n/a 

Total 

•115.8 

•82.2 

•93.0 

•135.7 

•174.6 

•191.5 

•208.3 

-221.5 

n/a 


(f) * forecast. 

1/ Domestic exports including Department of Defense shipments. 
2/ Imports for consumption (customs value). 


Source: AghcufturBi Outlook. ERS, USDA, June-July 1998 


• Developed countries continue to buy substantially more from the United States than 
do developing countries ($2.7 billion more in 1997), and that margin likely will widen 
this year. 
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• ExfKsrts to botfj devdoped and devdo^g countries are highly competitive. Increases 
in praiuction co^ in response to ^ssion constrmnts could provide a significant 
advantj^e for competing devdt^Hi^ countries who v/ouid have less stringent emission 
ojimramts. The r^lt coidd be a significant competitive disadvantage for US 
producers, 

• High value exports could initially face fewer competitors than bulk commodities, since 
devdoping countries are less lik^ to have both surpluses of basic commodities 
necessary to support prochiction of high vahie products ^d access to the more 
sopWsticated processing sectors necessary to produce competitive quality products. 

• Increased production costs for the Umted States likely woitid stimulate competing 
production in areas with undmiscd production resowces, especially in parts of Latin 
Ammica, Asia, and Afiica, where substantial amounts of land are avail^ie for 
development. Hie result ctmid be a a^iificant decline in US export sales, especidly 
for sales of bulk commodities, which typically exceed $20 billion (Chart 1 ). While it is 
beyond the scope of this project to estimate objectively the likdy magnitude of such a 
loss of markets, it is not unreasonable to estimate that it could be as large as 8% of 
1998 export sal« of bulk commodities, 5% of consumer oriented export sales and 7% 
of intermediate commodities, for a total loss in the range of 6% to 7% of total exports 
- a v«y significant $3,6 billion reduction fixwn a $55 billion sales level. 

OiartL US&q>oits: Bulk, Intermediate 
and Consumer<Oriented Products 



Domestic Market Revenues 

Sharply higher US production costs would serve to reduce demand and sales in domestic food 
and mark^. Conq^eting imports would erUer from developing countries that do not fece 
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similar increases in production costs, and consumers would reduce overall consumption in 
response to declines in GDP (and disposable income) and employment resulting &om emissions 
constrainte. For osample, if Mexico and other Latin Aaisncm nei^ibore are «ther exempt from 
anission controls (as agreed under the Kyoto Protocd), higWy mobile US capital likely will move 
to neaiby countries such as Mexico, Guatemala and throughout the Caribbean to establish and 
expand production faciliti^ for certsdn food products which would be shipped to the United 
States - especially, fruits and v^^ble products. As a resuit, dewioping countries not only 
would expect to compete increasin^y advantageously for third country markets, but they likely 
would increase their sales in the Unit^ States, as well. Shifting the US production cost structure 
higher by the emissions constraints (x>st <X)uid wdl mean that some domestic food production 
capacity would be exported to ofil^ore locations not subject to tl% same constraints. 

Still, the largest markets for US term products are the domestic ones, and these would be 
diminidied significantly by declines in conaimer inline. Because US incomes are high by world 
stmidaxds, and consumption levds of food already large, consumers change consumption patterns 
relatively slowly when incomes shift. And, their responses to changes in incomes are highly 
complet, and vary widely by product (T^lc 15). For example, for beef, each 10% change in 
income is as^xdated with nearly a 4% change in consumption - with response about the same for 
fish and cheese. The consumption response for pork is significantly greater, likely reflecting both 
the importance of very high value pork products (ham and saxisage), and its role as a fast-food 
product. Fnut juice (and fruits and v^etabies, in general) is quite sensitive to changes in 
consumer income, \vdiile consumption of wheat flour and potatoes, for example, duuige very little 
as income shifts. 


Table 15. Consumption Responses to 
Income Changes - indicative Food items 


ExpencUtun response toa1% /nc/ease in income: 


Food 

ChvtgefS) 

Beef arxl Veal 

0.39 

Poric 

0.66 

Pish 

0.43 

Cheese 

0.42 

Butter 

0.54 

Other Pats and Oils 

0.49 

Wheat Flour 

0.13 

Potatoes 

0.11 

Fruit Juice 

0.36 

Sugar 

0.006 


Source: Huang, K.$.. A Comp^ System of US Demand 
for Food, USDA, ERS Technical Bui. No. 1821. 1993 


Without attempting to estimate specific drifts in consumption of individual foods, it is clear that a 
reAittion in annual disposable income as great as the nearly 2.4% caused by Kyoto Protocol 
constraints on emissions by 2010 would have a significam reduction in US demand for food. 




142 


Carbon Emission Constraints; Potential Impacts on US Agriculture 19 


Such a reduction in buying power would lead consumers to either reduce food consumption, or, if 
production levels were unchanged, producers would be required to reduce prices to clear their 
markets. And, assuming an overall food income elasticity of demand of about 0.35%, a 2.4% 
decline in income with no change in production would be expected to diminish prices and 
revenues by about 0.84% - $1 .7 billion from 1998 sales of crops and livestock of $202.7 billion 
(reference Table 11). 

Thus, the combined reduction in exports of $3.6 billion, plus a domestic income effect of $1.7 
billion could mean a $5.3 billion reduction in farm receipts, some 2.4% below the estimated 1998 
level of $221 billion. 

Impact on Farm Income 

While estimates of impacts on the individual sectors can only be approximate, it is veiy clear that 
emission constraints that increase energy costs sharply - as the DRI evaluation concludes those 
under consideration would do - would sharply boost US agricultural production costs. It also is 
highly likely that increases in cost not shared by developing countries would make the food 
producers among them imich more competitive with US products in third country markets and for 
the domestic market, as well. 

The forgoing analysis implies that the increased maiket competition could reduce agricultural 
revenues by perhaps $5.3 billion (-2.4%), while increa^g production costs more than 8% (Table 
16). And, while such shifts would appear quite moderate in response to a more than 30% 
increase in gasoline and diesel costs (with greater increases for other energy sources), they would 
sharply reduce frumers' incomes - with net farm income down nearly 53% from 1998 levels. 


Table 16. Farm Income Impacts 
as a Result of the Kyoto Proposal 
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III. Indicative Farm Impacts 

Impact on Farm Stmcture 

US famt structure is a somewhat amorphous concept, variously defined, but focuses on how 
farms of different sizes and types organize their natural, financial and human resources. One key 
distinction is between commercial and non-commercial fanns. Commercial farms are those with 
annual gross sales greater than $100,000, and now account for only 16% of total fanns, but have 
more tlmn 75% of the sector's total sales. 

Most US forms are small, non-commercial and usually family owned and operated. They account 
for neariy 84% of all US forms and have an average size of nearly 470 acres (Table 17). Small, 
non-commercial farms produce a minor share of total US food and fiber. They are typically 
located near more densely-settled, urban areas where non-farm employment opportunities are 
more pieothfiil. They do not sigjiificantly affect the local economy’s income and en^sloyment but 
provide an important non-economic presence, since the prinaiy occi^tioo of mort of these form 
operators is not forming. They typically hold a full time, non-form job and work part time on the 
farm or are semiretired. 

Small, non-commercial form businesses often operate at a loss, with fann expencUtures greater 
than rec«pts from commodity sales, govemraent payments, and form related income. Family 
wdl-being for th^ small forms dep^ids primarily on off-form income, and averse total 
incon^ in most years is commensurate with that of all US families. Small forms also are often 
found in areas that are relatively less conducive to large-scale crop production. Thus, these farms 
are disprc^rtionately livestock forms, accounting for 85% of all livestock operations and 92% of 
cattle operations. 


T^ie 17. Farm Sector Overview (Numiwrs and Size) 



19B0 

ms 

1d90 

1995 

Annual Change: 
1985^90 1990-95 

Farm Numbers 


i ,000 units 


percent 

Commercial 

271 

326 

321 

341 

-0,3 

1.0 

Other 

2169 

1966 

1819 

1729 

-1,3 

•O.B 

Total 

2440 

2292 

2140 

2070 

-1,1 

-0,6 

Land in Fanns (mil acres) 

1042 

1012 

987 

972 

• -04 

-0.3 

Average Farm (acres) 

428 

441 

461 

469 

0,7 

0.3 

Commercial Farm (acres) 

1549 

1575 

1550 

1564 

-0.3 

0.1 


Source: USOAAJS Bureau of the Census 


Just as commercial operations have become both more numerous and more important across the 
sector, diversified farms have become much less important as large, specialized operations — ^those 
wdth one commodity that accounts for more than 50 percent of the production — have increasingly 
come to dominate the sector. By the end of the 1980s, specialized farms controlled nearly three- 
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fourths of all farm business assets and about the same proportion of the debt. The basis of this 
trend is the significantly different returns realized by commercial versus non-commercial 
operations. 


• Farm numbers are declining, fi’om 2.4 million in 1980 to just under 2.1 million in 1995. 
All of the decrease has been in non-commercial farms (less than $100,000 in sales). 

• The m^orityofUS forms fells into the a^dass of 1-179 acres. In 1993, about 1.2 million 
forms were less than 180 acres in aze. The aze of the average US form is growing, but 
relatively slowly (fi-om 426 acres in 1980 to 464 acres by 1995). However, the size of the 
average commerdal form has been cjuite staUe ance 1980 — about 1,564 acres. 

• The nation's 341,000 commercial fonns are very different fi'om hobby farms. They are 
primarily moderate-to-small businesses (nearly 85% of these operations have between 
$100,000 and $499,000 annual gross sales), with cash receipts generally in the 
$168,000 to $363,000 range, and net cash income between $47,000 and $101,000. 
While larger operations from $500,000 to more than $1,000,000 in sales have incomes 
averaging almost $1.2 million, the core of US agricultural producers operate at sale 
and inc^ome levels quite similar to small and medium-sized businesses nationwide. 
And, they tend to be far more profitable than the small farms. 

• The number of ciommercial forms has grown sharply since 1980, in part because of 
increasing prices and sales, but also reflecting larger operations of all types. 

• The sharp increase in energy costs caused by the Kyoto Protocol likely would sharply 
reduce investment in c^culture, with the vast bulk of the adjustment falling on the 
smaller farm units. During the farm dq)re^ion of the 1 980s, the number and size of 
commercial units became stagnant, but numbers of smaller farms fell rapidly - more 
than 200,000 units between 1980 and 1985, and more than 350,000 units during the 
decade of the 1980s. Average form size grew steadily as a result of these 
consolidations. 

• Similar impacts would be expected from hi^er energy costs - with trends toward 
consolidation sharply accelerating, as numbers of smaller forms decline sharply. 

Typical Farms 

In the overall context of pressures on production costs and income, estimates of potential impacts 
of the farm level energy cost increases associated with emission constraints, five "typical" farm 
operations were evaluated, as well. These included: 

• Iowa corn-soybean operation, with 200 acres of com and 200 acres of soybeans. 
Kyoto-related energy cost increases could boost this farm’s cash expenditures by 19% 
(or $13,090). They also could mean a possible yield decline of 5%, price reductions of 
2%, and a 39% reduction in per acre net cash returns. 
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• Mid-western farrow-to-Hnish hog operation with 200 sows. This hog farm might 
experience a 16% increase in variable cash costs as a result of Kyoto-related energy 
cost increases, and its net losses couid be increased considerably reaching nearly 
$95,000 under the scenario evaluated. 

• Upper-midwest dairy operation with 125 cows. This dairy operation realized a 
return of $1.31 per cwt of milk sold under baseline energy costs. Kyoto-related 
energy cost increases could boost cash production costs nearly 13%, making cash 
returns negative and reducing profits from $27,576 to a loss of $10,527. 

• Gi^t Plains SOO-animal cow-caif operation. In 1996, even at baseline energy 
costs, this operation lost $14.80 per cow Kyoto Protocol emissions controls could 
boost total variable cash costs 8.3% and increases losses to nearly $60/cow. 

• Florida tomato operation, with 85 acres of tomatoes. This tomato oper^ion, 
despite extremely high production costs, realized $283,000 in net returns at baseline 
cost conditions. However, Kyoto-rdated energy cost increases could result in a 
reduction of nearly 50% in net returns per acre for a revenue decline for the farm to 
just under $145,000. 

For each, the latest available USDA estimates of production costs were used to determine likely 
cost increases from the sharp increases in eneigy costs resulting from the Protocol and described 
in the preceding sections. 

These operations are extremely different in their normal activities, with the com-soybean farm 
concentrating solely on the production of cash- grain and soybeans, the livestock fa T ms 
concentrating solely on hogs, cows, and milk, and the tomato operation only on tomatoes. The 
only economic changes assumed were the energy cost increases, and these were assumed to have 
similar impacts on cost categories described for the national economy, with one notable 
difference. For the US agricultural seaor, the bulk of the cost impact for feeds was assumed to 
take place when the feed grains were produced, with cost increases associated with feed and 
livestock purchases associated only with processing these grains into feeds, storing and moving 
them. The concept is similar to that of a diversijfied farmer who produces feed grains and then 
feeds them to livestock. 

However, for the specialized fanning operations, the assumption is that feeds are purchased so 
that the increased energy costs associated with both producing the feed grains and processing and 
handling the feeds would affect these costs. As a result, cost increases for feeds and livestock are 
assumed to be a somewhat greater share of estimated "normal" costs than can be seen at the 
macro level. 

For each operation, net profits would be significantly affected by the economic impacts of 
emissions reduction measures (Tables 18, 19, 20, 21, and 22). For com, variable cash costs were 
increased by 23% by the increased energy costs (nearly 30% for gasoline and diesel, 110% for 
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natural gas), while soybean costs increased by 15% — a smaller amount because of the much lower 
per acre production costs associated with soybean production. For example, in the base 
production year, per acre costs for fertilizer for com were nearly $56, while those for soybeans 
were less than $ 1 0. Total varid^le cash costs for com were nearly twice those for soybeans, $ 1 53 
per acre compared with just under $79, 

Under the assumed conditions, this 400 acre farm had a net cash return of $56,274 (without 
government payments) under baseline energy cost conditions. With increased energy costs, the 
total cash expenditures increased 19%, yields decked 5% perhaps in response to lower use of 
fertilizer and chemicals, prices fell 2% in response to weaker international and domestic markets, 
and the net cash return per acre declined 39%. 

Similar impacts were observed for each of the other operations, although the magnitude differs 
significantly. The 200>sow farrow>to-fimsh hog operation was realizing a small net loss of -$0.01 
per cwt of hog produced at baseline energy costs in 1996, a year when feed costs were 
exceptionally high. After the increase in energy costs, variable cash costs were nearly 16% 
higher, and net losses were considerably higher - exceeding $9.00/cwt and reaching nearly 
$95,000 for the farm as a whole. 

The dairy operation realized a return of $1.31 per cwt of milk sold (in 1996) under baseline 
energy costs. Energy cost increases would boost cash production costs nearly 13%, making cash 
returns negative (-$0.50 per cwt of milk). Consequently, total returns decline, reducing profits 
fi’om $27,576 to a loss of $10,527. 

In 1996, cattle prices were falling while feed prices were rising. Consequently, even at baseline 
energy costs, the average 500-cow Great Plains cow-calf operation lost $14. SO per cow that year. 
Under Kyoto Protocol emissions controls, total variable cash costs could rise 8.3%. With the 
resultant 3% decline in the value of output and the increased production costs, losses could 
increase to nearly S60/cow. 

The Florida tomato operation sustained extremely high production costs ($10,170 per acre under 
the energy baseline case) but realized about $3,330 per acre net return - just over $283,000 for 
the 85-acre operation - at baseline costs. However, the assumed energy cost increases boosted 
cash expenses by 13%, while weaker markets reduced revenues per acre about 3%. The result 
was a reduction of nearly 50% in net returns per acre to just over $1,700, or a revenue decline for 
the farm to just under $145,000. 
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Table 18. North Central Coni'Soybean Operation, 1996 Conditions 



Com 

Soybeans 


Cash ExponsesfAcn 

Cost 


li^/f TlF-'M 

Cost 






S/acre 

pet 

S/aore 

S/acre 

S/acre 

s/acre 

S^acre 

$ 



Seed 

23.76 

0.06 

25.19 

1 43 

1611 

17.08 

0.97 

7,974 

8,452 


Fertilizer, Lime, Etc. 

55.97 

0.52 

85 07 

29.10 

9 72 

14.77 

S.D5 

13,138 

19,97C 

52 

Chemicals 

27.18 

0.35 

36 69 

9 51 

26.16 

35.32 

9.16 

10,668 

14,402 

35 

Custom Services 

9.1 

0.03 

937 

027 

4.04 

4.16 

0.12 

2,628 

2,707 

3 

Fuel, Lube. Electricity 

13.98 

0.29 

18.03 

4 05 

8.22 

10.60 

2.38 

4.440 

5,728 

29 

Repairs 

15.98 

0.03 

16.46 

0.48 

9.24 

9.52 

0.28 

5.044 

5,195 


Hired Labor 

6.77 

0 

6.77 

0.00 

5.02 

5.02 

o.oc 

2,358 

2,358 

■1 

Other Expenses 

0 

0 

000 

OOO 

0.03 

0.03 

O.M 

6 

6 

■■ 

Total, Variable Cash 

152.74 


197 59 

■EES 

■QSl 





27 

General Overhead 

13.89 

0.04 

1445 

056 

1^59 

13.09 

0.50 

5,296 

5,508 

4 

Taxes and insurance 

21.95 

0.05 

23.05 

1.10 

2266 

23.79 

1 13 

6,922 

9,368 

5 

Interest 

19.27 

-0.02 

18.93 

-0.34 

17.79 

17.48 

-0.31 

7,412 

7.282 

-2 

Total Fixed 

55,11 


56.43 



■ESS 


■>igrk!»B 


2 

Total Cash Expenses 

207.85 


254 02 

4617 

131.58 

150.86 

19.26 

67,88$ 


19 

Yield 

127.1 

-O.OS 

120 75 

-6 36 

37.6 

35 72 

-1.88 

32,940 

31,293 

-5 

Price (harvest $/bu) 

2.71 

-0.024 

264 

-0.07 

7.35 

7.17 

-0.16 

2,012 

1,964 

-2 

Value of Production 

344.44 


319.37 

-25.08 

276.36 

256.24 

-20.12 

124.150 

115.121 

-7 

Net Retuma 

136.59 


65 35 

-71 24 

144.78 

105.38 

-39.40 

56,274 

34,145 

-39 


Bas«d on 400 acre Nortn Central Com and Soybean Operatione 


Source: ERS, U80A 
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Table 22. Florida Tomato Operation, 1996 Conditions 



Per Acre 

Per Farm 

Cash Expenses/Aere 

Cost 

Impact Adi Cost 

Change 

Change 


Adj Cost 

Change 

Operating 

$/acre 

pet 

S/acre 

$/acre 

% 


$ 

% 

Seed 

201.70 

0.06 

213.80 

12.10 

6 

17,145 

18,173 

6 

Fertilizer 

284.00 

0.5 

426.00 

142.00 

50 

24,140 

36,210 

50 

Fumigant 

427.50 

0.35 

577.13 

149.63 

35 

36,338 

49,056 

35 

Fungicide 

208.66 

0.35 

281.69 

73.03 

35 

17,736 

23,944 

35 

Herbicide 

84.67 

0.35 

114.30 

29.63 

35 

7,197 

9,716 

35 

Insecticide 

329.00 

0.35 

444.15 

115.15 

35 

27,965 

37,753 

35 

Labor 

370.08 

0 

370.08 

0.00 

0 

31,457 

31,457 


Machinery, Repairs 

221 .70 

0.03 

228.35 

6.65 

3 

18,845 

19,410 

3 

interest 

140.95 

-0.023 

137.71 

-3.24 

-2.3 

11,981 

1 1 ,705 

(2) 

Miscellaneous 

898.17 

0.1 

987.99 

89.82 

10 

76,344 

83,979 

10 

Total, Variable Cash 

3166.43 


3781.20 


19 

269,147 

321,402 

19 

Land Rent 

450.00 

0.04 

468.00 

18.00 


38,250 

39,780 

4 

Machinery 

110.10 

0.15 

126.62 

16.52 


9,359 

10,762 

15 

Management 

717.25 

0.05 

753.11 

35.86 


60,966 

64,015 

5 

Overhead 

896.57 

0.02 

914.50 

17.93 


76,208 

77,733 

2 

Total Fixed 

2173.92 


2282.23 

IKSB 

4 

184,783 

192,289 

4 

Harvest and Hauling 

1190 

0.20 

1428.00 



101,150 

121,380 

20 

Packing 

2240 

0.12 

2508.80 

268.80 


190,400 

213,248 

12 

Containers 

1120 

0.05 

1176.00 

56.00 


95,200 

99,960 

5 

Selling 

210 

0.10 

231.00 

21.00 


17,850 

19,635 

10 

Organization Fees 

70 

0.00 

70.00 

0.00 

■a 

5,950 

5,950 

— 

Total Harvest/Mktg 

4830 


5413.8 


12 



12 

Total Cash Expenses 

10170.35 


11457.23 


13 

864.480 

973.864 

13 

EZKOmiSMBi 

13500.00 

-0.03 13162.50 

-337.50 

-3 



■■ES 

Net Returns 

3329.65 


1705.27 

-1624.38 

•49 





Based on 85 acre vegetable operation in Dade courtty. 


Source: Scott A. Smith and Timothy G. Taylor. Production Costs for Selected Vegetables in Florida. University 
of Florida Circular 1176, Gainsville, 1997 
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• Food consumed away from home. These foods have an even larger service 
component, so the energy cost incr^se impact likely would be smaller. Thus, the 
impact on $320.3 billion in expenditures could be about 2 %, or $6.4 billion. 

A key question is the amount of these costs that would be passed on to conaimers. Clearly, with 
the negative impacts of energy cost increases acro^ the economy, consumers would be expected 
to search for lower cost foods in efforts to reduce expenditures. Still, a major share of the 
expected increases in marketing and processing costs likely would be passed on to consumers, and 
could mean a cost increase of $18.0 billion (2.6%) from increased marketii^ costs alone. 

The average US consumer spends 11. 9% of dispos^le income on food, so that a modest increase 
in expenditures would have only a small impact on level of living. However, 37.4% of US 
households have less than $20,000 after-tax income, and spend far higher proportions of their 
income on food - for those wth more than $5,000 after-tax income, families spend between 
21.2% and 31.7% of their incomes on food. For those with very low incomes (less than $5,000), 
food expenditures are more than 100% of after-tax income. Thus, for lower income consumers, 
even a modest 2.6% increase in food expenditures could imply a significant hardship. 

Impacts on Food Assistance Programs 

One part of the nation's food expenditure is throu^ public programs (Table 24), especially the six 
food programs operated by USDA.^ For example, the Food Stamp income supplement program 
will serve more than 23 million persons in 1998, the Child Nutrition program will serve 26.5 
million students, and an additional 7.8 million persons will be served through the Women, Infants 
and Childrens' nutrition program (WIC, also known as the Special Supplemental Nutrition 
Program) and related programs. These programs cost about $39.4 billion in FY 1998. 

These program costs would be affected by increases in energy costs in two ways - the cost of the 
food assistance provided would be expected to increase in an effort to hold benefits near current 
levels, and the number of persons eli^ble for assistance would increase, as well. While the DRI 
estimate of employment impacts indicates that the negative effects of the Kyoto Protocol would 
decline (and disappear by 2020), the initial effects are negative and could be severe - as great as 
the loss of 1.25 million jobs. And, while it is not clear what the impact of such a large job loss, 
together with a 1.6% decline in GDP would mean for the Food Stamp and Child Nutrition 
programs, it could mean an increase in Food Stamp participants of peibaps 40% of the increase in 
un«nployment - 500,000 participants. That would imply a 2. 1% increase in program eligibility to 
23.9 million participants. The combination of a 2.1% increase in eligibility, plus more costly 
foods would mean a significant increase in program costs - an increase of perhaps 3%, assuming 
that the program lags somewhat in providing the frill increase in benefit costs. Applying this cost 
increase to all of the six USDA feeding programs implies a cost increase of $1.2 billion. The full 


^ There are, of course, other food programs servii^ public institutions - military, prisons, and many others 
- that are affected by changes in food costs. However, it is beycxtd the scope of this study to estimate those 
costs and inqjacts. 
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Table 19. Norttt Central Hog Operation, 1996 Conditions 




Per Farm 

Cash Eqwises/Cwt 

Cost 

Impact At^Cost 




^222213' 

Feed 

$/bwt 

pet 

S/cw( 

j>bwr 

% 


$ 


Grain 

17.86 

0.22 

21.79 

3.93 

22 

187,530 

228,787 


Protein 

11.29 

0.14 

12.87 

1.58 


118,545 

135,141 


Complete Mixes 

5.67 

0.2 

6.60 

1.13 


59,535 

71,442 


Other Feed ttems 

0.8 

0.2 

0.96 

0.16 


8,400 

10,080 


ToM Feed Costs 

35.62 


42.42 


18 



19 

Feeder Pigs 

3.58 

0.03 

3.69 

0.11 

■nH 

37.590 

38,718 


Veterinary and Mods 

1.57 

0 

1.57 

o.w 


16,485 

16,485 


Bedding and Utter 

0.1 

0.05 

0.11 

0.01 


1,050 

1,103 


Marketing 

0.56 

0.06 

0.59 

0.03 


5,880 

6.233 


Custom Services 

0.47 

0.03 


0.01 


4,935 

5,083 


Fuel. Lube, Electricity 

1.84 

0.29 

2.37 

0.53 

29 

19,320 

24,923 


Repairs 

1.45 

0.03 

1.49 

0.04 

3 

15,225 

15,682 

^B 

Hired Labor 

2.76 

0.03 

2.86 

0.08 

3 

29.190 

30,066 


Total, Variable Cash 

47.97 


55.59 

7.62 

16 

503,685 

583,741 

18 

General Overhead 

1.72 

0.04 

1.79 

0.07 


18,060 

18,782 


Taxes and insurance 

1.06 

0.05 

1.11 

0.05 


11,130 

11,687 


Interest 

2.9 

•0.02 

2.85 

-0.05 


30,450 

29,917 



5.68 


5.75 

0.07 

1 



1 


53.65 


61.35 


14 

563,325 

644.127 

14 

Value of Production 

53.64 

-0.03 

52.30 

-1.34 

-3 


■End 

BBK!] 

Net Returns 

-0.01 


-9.05 

■EK] 


(IDS) 

(84,9*8) 

1 


Based on 200 sow, (arrow to finish North Central States H 09 operation. 


Souroe: ERS. USDA 
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Table 20. Upper Midwest E)airy Operation, 1996 Conditions 




Per Fanm 

Cash Expenses/Cwt 

Cost 







Feed 

$Awt 

pet 

S/c\^ 

$/cwt 

% 


$ 

% 

Concentrates 

4 19 

0.19 

4.99 

0.80 

19 

88,200 

104,957 

19 

Byproducts 

0.11 

0.05 

0.12 

0.01 

5 

2,316 

2,431 


Liquid Whey 

0.16 

0.05 

0.17 

0.01 

5 

3,368 

3,536 


Hay 

1.04 

0.1 

1.14 

0.10 

10 

21 ,892 

24,081 


Silage 

1.51 

0.1 

1.66 

0.15 

10 

31 .786 

34,964 


Pasture, Forage 

0.16 

0 

016 

0.00 

0 

3,368 

3,368 


Total Feed Costs 

7.2 


8.2 

1.06 

15 



15 

Hauling 

0.25 

0.24 

0.31 

0.06 

KB 

5,263 

6,526 

24 

Art Insemination 

0.15 

0.05 

0.16 

0.01 

■I 

3,158 

3,315 

5 

Vet and Medicine 

0.43 

0.05 

0.45 

0.02 

MM 

9,052 

9,504 

5 

Bedding, Litter 

0.31 

0.05 

0.33 

0.02 


6,526 

6,652 

5 

Marketing 

0.25 

0.1 

0.28 

0.03 


5,263 

5,789 

10 

Custom Services 

0.34 

0.03 

0.35 

0.01 


7,157 

7,372 

3 

Fuel, Lube, Electridty 

0.62 

0.29 

0.80 

0.18 


13,051 

16,836 

29 

Machinery, Repairs 

1.01 

0.03 

1.04 

0.03 

■1 

21 ,261 

21,898 


Hired Labor 

0.56 

0 

0.56 

0.00 

■■ 

11,788 

11,783 


DHIA Fees 

0.07 

0 

0.07 

0.00 

■I 

1,474 

1,474 


Dairy Assessment 

0.03 

0 


0.00 

■■ 

632 

632 


Total, Variable Cash 

11,19 


12.60 

1.41 




13 

General Overhead 

0.65 

0.04 

0.68 

0.03 

■■ 

13,683 

14,230 

4 

Taxes and Insurance 

0.43 

O.OS 

0.45 

0.02 


9,052 

9,504 

5 

Interest 

1.16 

•0.02 

1.14 

•0.02 


24,418 

23,991 

(2) 

Total Fixed 

2.24 


227 

■EEB 

1 



1 


13.43 


14.87 

■bes 

11 

iesm 


11 


14.74 

•0.03 

14.37 


•2 




Net Returns 

1.31 


•0.50 

■[iQ] 

•138 



HiDJi 


Based on 125 cow Upper Midwest Dairy operations 


Source: ERS, USDA 
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Table 21. Great Rains Cow-Calf Operation, 1996 Conditions 



P*r Cow Sold 

Per Farm 

Cash Exp9ns0S/Cow 

Cost 



Change 

Cost 


!/MJI 


i/GOW 

pet 

S/60W 




s 

% 

Grain 

9.58 

0.19 

11.40 

1.82 


4,790 

5,700 

19 

Protein Supplements 

36.70 

0.15 

42.21 

5.51 


18,350 

21,103 

15 

Byproducts 

7.72 

0.05 

8.11 

0.39 

5 

3,860 

4,053 

5 

Harvested Forages 

98.53 

0.1 

108.36 

9.85 

Ha 

49,265 

54,192 

10 

Pasture 

79.70 

0 

79.70 

0.00 

■h 

39,850 

39,850 

— 

II 1 II II — 

232.2 


249.6 


8 



8 

Feeder Cattle 

13.4 

0.2 

15.42 

2.01 

15 

6,705 

7,711 


Vet and Medicine 

17.46 

0.05 

18.33 

0.87 

5 

8,730 

9,167 


Livestock Hauling 

2.99 

0.2 

3.50 

0.60 

20 

1,495 

1,794 

20 

Marketing 

4.46 

0.1 

4.91 

0.45 

10 

2,230 

2,453 

10 

Custom Feed Mixing 

0.29 

0 1 

0.32 

0.03 

10 

145 

160 

10 

Fuel, Lube, Electricity 

24.95 

0.29 

32.10 

7.24 

29 

12,475 

16,093 

29 

Machinery, Repairs 

34.18 

0.03 

35.21 

1.03 

3 

17,090 

17,603 

3 

Hired Labor 

28.87 

0.02 

29.45 

0.58 

2 

14,435 

14,724 

2 

Otiier Variable Cash Exp. 

6.46 

0 

6.46 

0.00 

0 

3,230 

3,230 

— 


365.30 


395.66 


8 


■QUEiS 

8 


35.99 

0.04 

37.43 

1.44 

4 


■■QZg 

HEi 


13.89 

0.05 

14.$6 

0.69 

5 




Interest 

28.65 

-0.02 

28.15 

-0.50 

-1.75 


■■EEZ! 



78.53 


8016 


2 


■■Eixiill 

2 


443.83 


475.62 

»ir:i 

7 



7 


429.03 

-0.03 

418.30 

-10.73 

-3 



wmam 

NstRotums 

-14.80 


-57.52 


289 

■tga)i 

KM:)! 



Based on a 500-animal Great Plains Co«v<Calf Operation 


Source: USDA 
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IV. Food System Impacts 

The ^ricuiftirai production system is fimdamaitalfy important to our food and fiber system, but 
by far the largest share of our fijods’ h added afte- it leaves the farm ^te. In fact, the farm 
vdue of food products is less than 10% of the retail cost of cereals, for example, and ranges 
widely across food products to a high of 49% for eggs. For the US Department of Labor's 
Market Basket of foods, the average form value was 24.9% of retail cost in 1996. 

Just as the on-farm production process is sensitive to iiwa-eases in energy costs, the activities that 
trai^ort, store, process and market first commodities and then foods aJ«> depend heavily on 
energy — including electricity and motor fiiels, espedally. As a result, the energy cost increases 
associated with emission constraints would be expected to have a significant impact on the more 
than 75% of food costs that are added afier the farm gate, as well as those associated with on- 
farm production. 

US food exp^iditures were $715 billion in 1997 (exclusive of alcoholic bererages), with 55% of 
that conKimed at home and 45% away from home (T^le 23). And, while it is beyond the scope 
of this study to attempt to estimate specifically how much food expenditures would be increased 
by the increased energy costs, some comparisons are useful 

Table 23. US Food Expenditures 


Food Consumed 

199S 

i996 1997 

Impact 



MS 


% 


At Home 

364.7 

380.1 

394.7 

0.03 



298.3 

308.2 

320.3 

0.02 

ISjH 

Total 

663.0 

688.3 

715.0 

_ _ 1S.3 _ 



bU1996S 




At Hwne 

373.8 

380.1 

386.8 

0.03 

11.7 

Away From Home 

305.8 

308.2 

313.9 


6.3 

Total 

679.6 

688.3 

700.7 

0.026 


At Home 

Change (%). 1996 $ 
1.7 

1.8 



Away From Home 


0.6 

1.8 





1.3 

1.8 



Note; Food only. Excludes alcoholic beverages. 


Source: ERS. USDA 


• Food consumed at home. Based on market basket statistics, 75.1% of retail cost was 
added after the farm gate Applying that share directly to food consumed at home 
implies that S296.4 billion is maric^ng cost. A large component of marketing costs is 
labor cost, so it is likely to be somewhat less sensitive to energy costs than are form 
production costs, which could increase 8.S% by 2010. Assuming a 4% increase in 
marketing costs implies an increase in the cost of food consumed at home of 3%, or 
$11.9 billion. 







154 


CartHMB Eaifeaion Oiattratets: PotcBtiat Irepacte ^ US Ajaric^terc 31 


increase (unlagged) of S.l^ implied by both increases in food exp^ipires and increased 
eli^bility would mean an additional S2.0 billion of program costs in 1997 dollars. 

TaiNe 24. Food Distribution Programs 


t/$DA FoodProgrums 

Fvms 

Ffi997 

FY1998 

Food Stamp Program 

25,467 

miltlon $ 
24,912 

25.841 

Child Nutrition Program 

8,469 

8.713 

8,926 

Special Sup^ementat NiftriOon Program 

3,715 

3,975 

4,108 

C<m)modityAss^»ice ProgrsRn 

316 

422 

372 

Food 

105 

104 

106 

Center for Policy arKl Promotion 

3 

2 

2 


38.075 

38,128 

39,355 


avnge p»tfdipa0on (mIO I 

Food Stamp Program 

2S.S 

24.3 

23.4 

Child Nutrition Program 

25.7 

26.2 

26.5 

^pedai Nutrition Program 

7.2 

7.4 

7.5 

Commoc^ >^^stance Program 

0.4 

0.4 

0-3 


bMmn (pf pmrson/HMtth) 
73.3 73.0 77.3 

31.2 32.3 33.2 


Food Stamp Program 

Spedat Supplemental Nutrition Program 
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y. Summar>' and Conclusions 

Limitations to die Study 

This stud)^ uses as its basis two primary information sources; The DRE/McGraw HU evaluation 
of lik^ economic inq>acts of carbon emission constraints, and USDA estimates of &rm 
production costs and s^es, of food costs and food program expenditures, and of ener^ use 
aCTO^ the form sector. Nevertbdess, it depends heavily on key assumptions and analyst jut^ent 
fon* Hs conclusions. a^impdons indude; 

• Amouats of energy used by fanners and Uktiy changes in response to price 
increases. Data r^arding energy use by the sector are sparse and dated (1991 and 
earlier). Clearly, the sector has changed significantly since that tinw, and energy use 
patterns lutve s^ed, as well. Anal^ judgment regarding bodi use levels and likely 
dnfis in r^ponse to price changes were used. While foese e^imates are ^bjed to 
rtSmramt, titoy were ^lied coosisently and were intended to lefiect actual 

as much as possible. 

• Application of current practice to 2010 conditions. US ^cultore, commodity 
raai^etiiig, food processing and other activities across the sector clearly will tidil 
agnificantly between the current time and ^10. However, thde is little infonnation 
r^arding likdy chaises in energy use patterns. And, the deffee of chai^ will 
depend si^uficartfiy on prices, costs and markets. As a result, it was neodusary for the 
purposes of the study to assume that curroit patterns will be unchanged throu^ 2010. 

• Timing of impacts. The study focuses on the most recent data and infonnation 
avail^le, primarily prdiminaiy estimates of 199S sales and expenses, and to estimate 
geodalty potoitial impacts ofemisacm restraints by 2010. In foct, it stil! is not Imown 
Itow the pro^ams utould be phased in, and smne aq)eas (e.g., the amount of 
permissible anissions permit trading betweei nations) are particulariy difficult to 
estimate. As a result, no i^Mcific allowance was included for economic and other 
adjustments that may take place as the constraints are imposed gradually. While these 
adjustments are lUc^, it is beyond the scope of this stutfy to evaluate their likely 
timing extent. 

• TeclUKrtogy. Energy cost increase estimates were based upon DRI/McGraw Ffill 
Case 1 estimates and assume no dramatic technology re^nse from base case 
condhions. TecluKrfogy changes are likely, both in carbon emission controls and in 
agricultural energy use. However, it was beyond the scope of this study to estimate 
the extent or timii^ of such inoeases. Nevertiitiess, the areas of sharp increa^ in 
{Koductfon cost in agriculture indicate areas vtitere produca^ and hqxit prov^os 
would be expected to focus investment to increase technology. 
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• Export sales mponses. Since it Ixyond the scope of the study to evaluate the 
competitive position of all agricultural markets and competing exporters under 
emission constraints, changes in US exports were assumed. These assumptions are 
subject to refinement giv«i additional research, Nit are consistent with past response 
patterns. 

• Domestic market and food program responses. These estimates also were based on 
assumptions and could be re^d with addttionai res^ch. 

Economic assumptions are critical to the conclusions of any evaluation of policy change, and 
dearly this report is no exception. Nevertfadess, it does systwnaticaily apply economic 
conclusions of the DRI/McGraw Hill study to agriculture, identify key areas where significant 
impacts would be expected, and draw conclusions regarding the economic and political 
consequences of such impacts. Such estimates and conclusions would be expected to be useful in 
the evaluation of available policy oj^wis as the debate on controlling emisrions develops in the 
months and years ahead. 


Summary and Conclusions 

The preceding analysis describes a set of economic circumstances that could lead to a classic cost- 
price squeeze for agriculture. Such situations have developed before, with very negative results. 
Tl» export boom and energy cost increases in the I9TOs and the subsequent inflation caused 
enormous problems two decades ago. For some sectors, for example dairy, feed cost incr^tses 
outpaced consumer price increases. Thousands of dairy cows were slaughtered as a result, and 
the sector was many years recovering. Fear of a similar squeeze caused sharp increases in 
govensnent intervattions in the sector in the late 1970s and early 1980s. 

Even if energy cost increases this lime were imposed slovriy over a long period of time, changes 
as l^ge as those suggested by the DRl analysis would have severe impacts from three directions; 

• Sharp increases in production costs. The higher raw material costs could add costs 
of perhaps $16,2 billion (8.8% of production expenses for the sector), increasing the 
cost of virtually all forming, mariceting, storage, processing and transportation 
operations. However, farmers, unlike some other sectors, would be largely unable to 
pass these cost increases to consumers in the short run, in part because of the nature of 
the economic structure (with producers primarily as price-takers), and in part because 
the same energy price increases weaken consumer demand. 

• Declines in domestic consumer demand. This would occur especially for high-value 
products in response to a 1 .6% decrease In GDP and a 2.4% decrease in disposable 
income by 2010, leading to a perhaps 0.7% decline in the demand for food. This 
effect would weaken consumer prices relative to the base case assuming production 
and import levels were unchang«i in the short run, but would be expected to lead to 
declines in production and subsequent increases in prices as the sector adjusts over the 
longer teim. 
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• Dcclioes in for^n martcet demand. This would likely result from increased 
competition from devd<q>ing countries who do not &ce the sharp energy increases that 
US producers &ce as th^ expand production to cjq>ture markets currently held by the 
United States. A major case in point would be fruit and vegetable production along 
the border with Mexico. If Mexico, for either political or economic reasons, does not 
face sharp increases in energy costs, its current advantageous position based on 
dimate and d>undant enogy supplies would be substantially enhanced by the 
significant increases in US production costs (13% for the Florida tomato ^cample). 

The result of this confluence of economic and coa^>etitive factors would reduce US &rm income 
very sd>stantially in the short run, nearly 53% in 1997 dollars under the a^umptions above. Net 
cash income for US producers has av^aged over SSO billion in recent years. An income cut of 
53% would result in an enormous political outcry, and likely lead to a complete restructurii^ of 
agricultural poliq' as a similar (much less threatenii^) situation did in the late 1970s. Such 
interventions always have proved costly to taxpayers and tend to endure, often long after the 
initial adversity has long passed 

Based on the DRI macroeconomic estimates, the Case 1 energy costs (assodated with the 
Protocol) would mean severe impacts for US ^riculture. It could mean, by 2010: 

• Sharply higher production costs (up $16.2 billion, S.8%) that it would have very great 
difficulty pasdng on to consumers. 

• Demand for agricultural produas would be reduced significantly, both by the declines 
in GDP and consumers' di^>osable inctune and by the fact that competing producer in 
devdoping countries operating without carbon emission constraints w<Mjld be expected 
to claim commodity a^ fiiod markets in third countries and in the United States. 

• For each of the "typical &rms," the impacts of the enei^ cost increases was large, and 
reduced net returns sharply (Tdile 25). 




Tabla2S. Impacts of Energy Cost Increases on 
Typical Farms 
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• Increasing costs of processing, markedly storing and handling commodities and food 
products would be expected to wid«i marketing spreads and boost consumers' food 
expenditure significantly, fiirther deprcsang dem^d at the fenn lev^. Increasing 
en^gy co^s for prot^sing and a^keting could cost con^imers perhaps SI 8 billion, 
an ad^tioial 2.6% of food «>nsumption expenditures in the short run, 

• The combination of inaeased unemployment resulting from increased energy costs and 
higher food costs could sharply increase the cost of public feeding programs. For 
exan^le, USDA spends more than $39 billion for six fmlii^ programs, including 
primj^y tte Food Stamp and CMd Nutrition Programs. For USDA programs alone, 
emisaon controls put in place 1^ the Protocol ccnild add 500,0(K1 persons to Food 
Stamp roils, and increase program costs up to 5% annually, an annual cost increase of 
S2.0 billion. 

• The impact of the modest increase in food costs would be small for the average US 
consumer vdto spends 1 1 .9% of disposable income on food. Howev^, for the 37.4% 
of US househoick with less than $20,000 after-tax income, and who spend from 21.2% 
to more tlm 100% of after-tax income on food, the impact could be severe and 
negative. 

• The higher energy costs, together with the reduced domestic and export demand could 
lead to a severe decline in investmrat in agriculture, and a sharp increase in farm 
consolidation. Small farm numbers likely would decline much more rapidly than imder 
baseline conditions, while investment in even larger commercial forms likely wouid 
stagnate or decline. 

• Policies that sharply increase ener^ costs in the United States but not in developing 
countries could make US products much less con^etitive. As a result, th^ could lead 
to sharply higher imports, and boost our negative balance of trade. Devdoping 
countries would have increased incentives to produce their own food, for example, and 
to compete for other developing country markets. This could be significant for 
a^culture, for a broad range of products including, for example, vegetables and fhiits 
and many others. The result would be greater political pressure against trade 
agreemems, and against free trade policies - including those agreements already in 
place. 

• The impacts of higher energy costs are severe for agriculture (higher costs, declining 
domestic and export markets), and would almost certainly lead to a return of some 
form of government intervention in the sector, much as was done in the 1970s and 
1980s when similar concerns arose (Table 26). 
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Table 26. Impacts of Kyoto Protocol on 
Agricultura and Food System 
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Appendix Table A. US Agiiculturai Exports by Region 


RaQkM^outHry 

f995 


1997 

i99m 

Change Fmm Previous Year 
1995 19^ 1997 19^0 

Western Europe 

9,003 

9,898 9.540 

9,500 

22 

(Percent) 

8 

-2 

0 

European Union 1/ 

8,646 

9,319 

8,918 

8,800 

23 

8 

-4 

-1 

Eastern Europe 

293 

439 

282 

300 

-13 

50 

-36 

6 

FtMoies’ Soviet Union 

1.346 

1,747 

1,463 

1.^ 

35 


-15 

-19 

A^2/ 

27.939 

28,556 

25.624 

21,500 

37 

2 

-10 

-16 

West Asia (Mideast) 

2.478 

2,513 

2.553 

2.500 

37 

1 

2 

-2 

Southeast Asia 

3,012 

3,270 

2,988 

2,300 

55 

9 

-9 

-23 

Japan 

10.957 

11,702 

10,532 

10.300 

18 

7 

-10 

-2 

China 

2,633 

2,092 

1,600 

1,600 

144 

-21 

-24 

0 

HcmgKtMig 

1.488 

1,490 

1.712 

1,700 

21 

0 

15 

-1 

Tah^n 

2,597 

2,964 

2.616 

2.400 

21 

14 

-12 

-8 

Korea. Rep. 

3.751 

3,871 

2,857 

2,400 

61 

3 

-26 

-16 

Africa 

3,070 

2.876 

2,267 

2,300 

23 

-6 

-21 

1 

North Africa 

2.144 

1,986 

1,559 

1,500 

25 

-7 

-22 

-4 

Sub-Sahara 

925 

891 

707 

800 

20 

-4 

-21 

13 

Latin ^iier1ca& 









Caribbean 

7,926 

10,481 

10,363 

10.800 

-1 

32 

-1 

4 

Mewco 

3,519 

5,446 

5,184 

5,800 

-22 

55 

-5 

12 

Canada 

5,738 

6,145 

6.795 

6.900 

4 

7 

11 

2 

Oceania 

499 

488 

550 

600 

-8 

-2 

13 

9 

TOTAL 

55,814 

80,431 

57.245 

56,000 

22 

8 

-5 

-2 

Developed Countries 

26,908 

28.884 

26.431 

28,200 

16 

7 

-2 

-1 

Developing Countries 

24,899 

27.674 

25,667 

24,900 

22 

11 

-7 

-3 

Other Countries 

4,007 

3,873 

3.128 

2,900 

91 

-3 

-19 

-7 


(f)s forecast 

1/ Austria, Rnland. and Sweden are iitciuded in the European Ui^. 
2/ Asia forecast exdudes VVes» Asia (Mideast). 


Source: USDA 
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Co-Sponsored by; 


Ajiierican Farm Bureau 
American Corn Growers Ass 
National Cattlemen's Beef A; 
United Fruit & Vegetable As^ 
National Grange 
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The Kyoto Protocol 

An Assault on an American Institution 


The family fann is an American institution. More than any other industry, U.S. 
agriculture defines us as a pec^le and as a Nation. In the past, American farmeis have coped 
with drought and disease, falling prices, and shrinking profits. Now, the family farm faces a 
new threat - the Kyoto Protocol - that will bring unexpected hardship to many should it be 
enacted as official U.S. policy.. 

From the wheat farmers tm the Great Plains to fruit and vegetable producers in 
California, norida, and across the South, America’s farmers produce the bounty Aat feeds the 
U.S. and the world. 

Not only does agriculture play a key role in feeding the people of the world, it 
contributes significantly to the U.S. economy. Agriculture and related food distribution 
account for t^arly $1 trillion in total sales or 13 percent of the total U.S. gix^s domestic 
product (GDP). Agriculture in the U.S. is a vital domestic industry, providing jobs to 23 
million American workers or 17% of the total labor force. Exports of agricultural products 
also help U) balance our trade with other nations, with nearly $54 biliitm in total sales abroad. 

Recent technological investments have made the U.S. agriculture industry the most 
advanced in the world. However, farming remains an eneigy intensive industry. Diesel, 
gasoline, electricity, and other forms of energy are required to {^>duce the crops and livestock 
that feed the world. As a result, the agricultural secim- is extremely vulnerable to changes in 
energy costs. 


in addition, U.S. agriculture has invested heavily to insure that it is competitive in 
foreign markets - the single most important area of growth for U.S. farms. Not only has the 
industry cut costs to compete, but the federal government has realigned policies to end price 
^I^its and other interventions that reduce competitiveness. Consequently, in 1998, 
agricultural exports could reach nearly $54 billion and contribute more than $18 billion to our 
balance of trade. If the Kyoto Protocol is implemented, U.S. agricultural exports could be 
reduced by $3.6 billion -> a loss in the range of 6-7% of total exports. 


In December 1997. over 180 nations met in Kyoto. Japan, to finalize negotiations on a 
legally binding international treaty aimed at lowering greenhouse gas emissions. The new 
treaty - called the UN Kyoto Protocol - requires a handful of nations, including the United 
Slates, to reduce their greenhouse gas emissions to specific levels by the years 2008-2012. 
While each cmintry accepted a different level of emission reductions, on averse the i^reement 
seeks to reduce total world greenhouse gas emissions to 5% below 1990 levels during this 
period. 
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For its part, the United States agreed to reduce its emissions to 7% below 1990 levels 
by this timeframe. Additional emission reductions will be required in the second budget 
period (2013-2018), and the level of reducticms required in that timeframe will be the subject 
of future international negotiations. 

Key aspects of the Protocol include: 

• The agreement covers six gases (CX^, methane, nitrous oxide, HFCs, PFCs, and 

SF6)- 


• Countries with emerging &x>nc»nies such as China, India, Mexico, and Soudi 
Korea, exempted themselves from the IVotocol. 

• The definition of sinks (objects th^ clean, or remove emissions, from the 
atmosphere) was limited to include only forestry activities. Agricultural crops and 
other vegetation are not considered sinks by the Kyoto Protocol. 

• Enforcement measures of the Protocol by the United Nations were left undefined 
and will be the subject of future international negotiations. 

^onomicCos^ofK^to 

In defending the Kyoto Protocol, the Administration claims this change in national 
energy policy will not adversely impact the agriculture industry, in contrast, several studies 
conducted by leading economic forecasting firms and the Energy Information Administration 
(the federal government’s own energy forecasting agency) provide starkly different 
predictions. Using analysis developed by Standard & Poor’s Data Resource International 
(DRI), this study shows that implementation of the Kyoto Protocol will mean, by 2010: 

• Fewer small, family farms. Higher energy costs, together with the reduced 
domestic and export demand could lead to a severe decline in agricultural 
investment, and a sharp ino’ease in farm consolidations. The number of small 
farms likely would decline much more rapidly than under business-as-usual 
conditions. 

• Higher production costs. Production costs could increase by up (o $16.2 billion 
(8.8%) and would be difficult for agriculture to pass on to consumers. These higher 
production costs include a $13 billion increase in manufactured input (fuel, 
fettilizer, and chemicals) expenditines, a $1.6 billion increase in farm origin (feed, 
livestock, and seed) inputs, and a $1.9 billion increase in general operating 
expenses. 
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• Lower demand for agricultural products. Weaker demand for agricultural 
products results both from the 1.6% decline in GDP and 2.4% decrease in 
consumers’ disposable inctmie. U.S, fanners would be forced to compete with 
producers in develt^ing countri^ who do not face emission constainls. The^ 
changes could reduce sales by $5 billion at the farm level. 

• Reduce farm Income. As a r^alt ttf reduced agricultural revenues and increase 
production costs, net farm income could be reduced $21 .5 billion from 1998 levels 
to $24 billion - more than a 50% decline. 

• Increase marketing costs. of processing, storing, transporting and 

handling commodities and food products would increase. The wider marketing 
spreads could boost consumers’ food expenditures nearly $18 billion. 

• Higher food costs. The increase in food marketing costs would be small for the 
average U.S. consumer who spends 1 1 .9% of tisposable income on food. However, 
37% of U.S. households have less than $20,000 in after-tax income and spend from 
21.2% to more than 100% of their after-tax income on food. In Orese families, 
infants and children would experience the greatest impact to their diets. 

• Hi^er food program costs. Ftx- example, USDA spends more than $39 billion 
for six food assistance programs, including the Food Stamp and Child Nutrition 
Programs. Fc«- these programs alone, emission controls from the Protocol could 
add 500,000 persons to Food Stamp rolls and increase program costs up to 5% 
annually. 

inclusion 

The Kyoto Protocol is a flawed treaty that will have a dramatically negative impact on 
the U.S. agriculture industry. The family farni, an American institution, will be put at risk for 
a treaty that exempts other competitor nations from the same types of energy restrictions and 
higher costs that American fanners will be forced to endure. 

For More Informaticm 

American Farm Bureau Federation American Com Growers Association 

(202) 484-3600 (202) 452-9422 

National C^tlemcn’s Beef Association National Grange 

(202) 347-0228 (202) 628-3507 


United Fresh Fruit & Vegetable Association 
(703) 836-3410 
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JAMES M. TALENT, Missouri NYOIA M. VELAZQUEZ. New York 

Cmairmam 


Congress of the Bnited ^ates 

tiousc of HcprEsnitatiDts 

mill (DjngttM 

Committee on Small Business 

2>6) Ragburn tiouse Offirc Building 

iDashmgtfln. ©£ 


May 24, 1999 


Honorable Janet L. Yellen 
Chair 

Council of Economic Advisors 
OEOB 

17* & Penn^vania Ave., N.W. 

Washington, D.C. 205(K> 

Dear Dr. Ydlen; 

Thank you for testifying at the Comimttee’s hearing on the Kyoto Protocol. I appreciate 
your willingness to explain the Administration’s Economic Analysis published after the 
Committee’s June 4, 1998 hearing. 

Enclosed please find a copy of your testimony and a standard edit letter. Please review 
the edit letter and your testimony and make any necessary grammatical, punctuation, 
and/or spelling corrections. Substantive additions or deletions to the actual testimony are 
not permitted. I would appreciate recaving your corrections by June 11, 1999 

Likewise, enclosed please find follow-up questions from Committee members in 
attendance at the hearing. I am forwarding th«e questions with your testimony as they 
attempt to clarify your responses to questions pos^ to you and request materials 
identified in your testimony In order to timely publish and complete the hearing 
transcript, I would also appreciate reca^ing your responses to these questions and all 
documents requested by June 18, 1999. 

Thank you for your attention to this matter. If you have any questions, please do not 
hesitate to contact Roger Keller or Paul Denham of the Committee staff at (202) 225- 
5821. 


Sincerely, 


James M. Talent 
Chairman 
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Questions for the record and request for documents by Chaiiman James M. Talent 
for Dr. Janet L. Yfflen, Chair, ConncU of l^nomic Advisors 

1 . Is the July 1998 "Kyoto Protowrf and the Presidait’s Polid^ to Address 
CKmate Change: Administration Econonnc Analj^s” the only anal^s, economic or 
otherwise, published by the Administration with regard the Kyoto Protocol’s economic 
effects? 


a. Please provide the anticipated amount of greenhouse gas emissions and 
r^uction obfi^tions as iH4)lished in dte Administration’s Jufy 1998 
analysis for each country &om 2008 to 2012 identified in attached Chart 
A. 

b. Please provide the anticipated amount of credits the Administration’s July 
19^ fmbli^ted analysis assumes eadi countiy fi'om 2008 to 2012 identic 
in Chart B vnll supply or demand. 

c. Complete the anticipAed domeaic baseKne costs, e.g., wittout any 
fled^ty measures, the Administration’s July 1998 analysis assumes wiO 
be necessary for each country from 2008 to 2012 id^tified in Chrt C to 
meet its Kyoto Protocol obligations. 

2. If your r^ponse to question 1 is negative, identify and produce any additional 
analysis, economic or otherwise, published by the Administration. If any additional 
analyses are produced, provide the same information for eadi analysis as requested in 
question 1. 

3. Has the Administration published an analysis, economic or otherwise, that 
demonstrates the Kyoto Protocol’s e&cts on U.S. jobs? 

4. your re^)onse to question 3 is yes, identify and produce ail analysis, 
economic or otherwise, published by the Administration. 

5. Identify and prodttce all Administration documents used to prepare the Umt^ 
States delegates to the Conference of the Parties (COP-3) in Kyoto, Japan in December 
1997. 


a. Please identify and produce any quantitative economic analysis the 
Adnunistration made before the Kyoto Protocol that analyzes the 
Protocol’s effect on the United States’ economy. 

6. Id^itify and produce dl Admiiustration analyse after Dec«nber 10, 1997 that 
analyzes, either economically or otherwise, the obligations assumed by the United States at. 
tia Conference of the Parties (COP-3) in Kyoto, Japan in December 1997. 
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a. Complete the anticipated amount of greenhouse gas emissions and 
reduction obligation each analysis ideiUified in your response to 
question no. 6 assumes for each country from 2008 to 2012 listed m 
att»:l^ Chart A . 

b. Complete the uitidpated amount of credits each analysis identified 

in ycRff response to question no. 6 ^sumes eadi country fi-om 2008 to 
2012 identified in Chart B will supply or demand. 

c. Complete the anticipated domestic baseline costs, e.g., without any 
flexibility measures, each analysis identifi^ in ycHir re^oa^ to 
qu^on no. 6 assumes will be necessary for each country from 2008 to 
2012 identified in Chart C to meet its Kyoto Protocol obligations. 

7. Id«itiiy ajKi pit^uce all iMmiidstration analyse, eitha- econontic or otherwi^, 
prior to December 10, 1997 that demonstratestheeffect on theU.S. economy of reducing 
greenhouse gas emissions to 1990 levels. 

a. Compkte the anticipated amount of greathouse gas emissions and 
reduction obligation escch analysis identified in your response to 
question no. 7 assumes fcM* each country from 2008 to 2012 identified 
in attached Chart A . 

b. Complete the anticipated amount of credits each analysis identified 

in your response to question no. 7 assumes each country from 2008 to 
2012 identified in Chart B will supply or demand. 

c. Complete the anticipated domestic baseline costs, e.g., without any 
flexibility measures, eadh analysis ictentifred in your response to 
question no. 7 assumes will be necessary for each country from 2008 to 
20 1 2 identified in Chart C to meet its Kyoto Protocol obligations. 

8. Identify and produce all Administration analyses, eitl^ economic or oth«:wise, 
after December 10, 1997 that demonstrates the effect on the U.S. economy of reducing 
greenhouse gas emissions to 1990 levels. 

a. Complete the anticipated unount of greenhouse gas emissions and 
reduction obligation ^ch analysis identified in your response to 
question no. 8 assumes for each country from 2008 to 2012 identified 
in attached Chart A . 

b. Complete the antidpated amount of credits each analysis identified 

in your response to question no. 8 assumes each country from 2008 to 
2012 identified in Chart B will supply or demand. 


2 
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c. the anticipated domestic ba^if^ cc^s, e.g , without any 

flexibility mxsmiTes, each analysis idmtified in your r^onse to 
Quezon no. 8 assumes will be necessary for each country from 2008 to 
2012 identified in Chart C to meet its Kyoto Protocol obligations. 

9. Identify and produce all Administration anises, either economic or otherwise, 
l»ior to Deconb^ 10, 1997 tiiat demonstrates the effect on the U.S. econcKny of redudi^ 
^eoihouse ^ssions to Wo below 1990 leveis. 

a. Complete the anticipated amount of greenhouse gas enussions and 
reduction obligation each analysts identified in your response to 
question no. 9 assumes for each country from 2008 to 2012 identified 
in ChMt A . 

b. Conqtlete tiie anticipated amount of credits each analysis identified 

in your response to question no. 9 assumes each country from 200$ to 
2012 identified in Chart B supply or demand. 

c. Com|d^ the anticipated doHM^c baseline co^, e.g, without any 

measures, each analysis identified in your response to 
question no. 9 assumes will be necessary for each country from 2008 to 
2012 identified in Chart C to meet its Kyoto Protocol obligations. 

10. Identify and produce all Administration analyses, either economic or otherwise, 
afro* December 10, 1997 that demonstrates the effect on the U.S. ecoTu>my of reducing 
grerahin^ gas ffltissmns to 7% below 1990 levels. 

a. Complete the anticipated amount of greenhouse gas emissions and 
reduction obligation each analysis identified in your response to 
question no. 10 assumes for each country from 2008 to 2012 identified 
in Chart A . 

b. Complete the rmticipated amount of credits each analysis identified 

in your response to question no. 10 assumes each country from 2008 to 
2012 idoitified in Chart B will supply or demand. 

c. Complete the anticipated domestic baseline costs, e.g., without any 
flexibility measures, each analysis identified in your response to 
question no. 10 aswmes will be necessary for each country from 2008 
to 2012 identified in Chart C to meet its Kyoto Protoed obligations. 

1 1 . Identify and produce all Administration analyses, either economic or otherwise, 
prior to December 10, 1997 that demonstnde the effect on the U.S. economy of reducing 
geenhouse gas emissions any amount. 


3 
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a. Complete the anticipated amount of greenhouse gas emissions and 
reduction obligation each analysis identi6ed in your response to 
question no. 1 1 assumes for each country from 2008 to 2012 identified 
in Chart A . 

b. Complete the anticipated amount of credits each analysis identified 

in your response to question no. 1 1 assumes each country from 2008 to 
2012 identified in Chart B will supply or demand. 

c. Complete the anticipated domestic baseline costs, e.g., without any 
flexibility measures, each walysis identified in your response to 
question no. 1 1 assumes will be necessary for each country from 2008 
to 2012 identified in Chart C to meet its Kyoto Protocol obligations. 

12. Identify and produce all Administration analyses, either economic or otherwise, 
after December 10, 1997 that demonstrate the effect on the U.S. economy of reducing 
greenhouse gas emissions in any amount. 

a. Complete the anticipated amount of greenhouse gas emissions and 
reduction obligation each analy^s identified in your response to 
question no. 12 assumes for each country from 2008 to 2012 identified 
in Chart A . 

b. Complete the anticipated amount of credits each analysis identified 

in your response to question no. 12 assumes each country from 2008 to 
2012 identified in Chart B will supply or demand. 

c. Complete the anticipated domestic baseline costs, e.g., without any 
flexibility measures, each analysis identified in your response to 
question no. 12 assumes will be necessary for each country from 2008 
to 20 1 2 identified in Chart C to meet its Kyoto Protocol obligations. 

13. Identify and produce all Administration analyses, either economic or otherwise, 
prior to December 10, 1997 that demonstrate the effect on U.S, jobs of reducing 
greenhouse gas emissions to 1990 levels. 

14. Identify and produce all Administration analyses, either economic or otherwise, 
after December 10, 1997 that demonstrates the effect on U.S. jobs of reducing greenhouse 
gas emissions to 1990 levels. 

15. Identify and produce all Administration analyses, either economic or otherwise, 
prior to December 10, 1997 that demonstrates the effect on U.S. jobs of reducing 
greenhouse gas emissions to 7% below 1990 levels. 


4 
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16. Identify and produce all Administration analyses, either economic or otherwise, 
after December 10, 1997 that demonstrates the eftect on U S. jobs of reducing greenhouse 
gas emissions to 7% below 1990 levels. 

17. Identify and produce all Administration analyses, either economic or otherwise, 
prior to December 10, 1997 that demonstrates the effect on U.S. jobs of reducing 
greenhouse gases any amount. 

18. Identify and produce ail Administration analyses, either economic or otherwise, 
after December 10, 1997 that demonstrates the effect on U.S. jobs of reducing greenhouse 
gases any amount. 

19. Complete the anticipated amount of greenhouse gas emissions and reduction 
obligation the Kyoto Protocol assumes for each country from 2008 to 2012 identified in 

Chart A . 


a. Complete the anticipated amount of credits the Kyoto Protocol 
assumes each country from 2008 to 2012 idemified in Chart B will 
supply or demand. 

b. Complete the anticipated domestic baseline costs, e g., without any 
flexibility measures, the Kyoto Protocol assumes will be necessary for 
each country from 2008 to 2012 identified in Chart C to meet its 
Kyoto Protocol obligations. 

20. At the April 29, 1999 hearing, you testified some analyses conclude that 
the permit price for a ton of carbon dioxide will be less than $14 to $23 per ton. Identify, 
by author, date of analysis, location of analysis, and produce all analyses which conclude 
that the permit price for a ton of carbon dioxide is less than the Administration’s $14 to 
$23 per ton. 

21. At the April 29, 1999 hearing, you testified some analyses conclude that the 
permit price for a ton of carbon dioxide will be more than $14 to $23 per ton. Identify, by 
author, date of analysis and location of the analysis, and produce all analyses which 
conclude the permit price for a ton of carbon dioxide is more than the Administration’s 
$14 to $23 per ton. 

22. Please produce all documents reviewed when responding to these questions. 

23. The Administration Identified the recent energy restructuring bill’s effect on 
various groups and sectors of the nation. Please provide the same information 
for the Kyoto Protocol, including, but not limited to, the following; 

a. the Council of Economic Advisors estimates regarding increased costs 
for an average household in key regions of the country. This should 


5 
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include estimates for oil (hea^g and gasoline), natural gas, and 
electricity for a typical hou^old in the Northeast, Southeast, South, 
Mid-West, Northwest and Soufliwest regions of the United States; 

b. the Council of Economic Advisors estimates regarding increased 2010 
living costs for a senior dtizm living on social security; 

c. the Council of Economic Advisors estimates regarding increased 2010 
li\dng costs for an individual living on wel&re; 

d. the Coundl of Economic Advisors estimates regarding operating 
costs for an average small business of 50 employees. Tlus should 
includes estimates for oil (heating and gasoline), natural gas, and 
electricity for a typical small business in the Northeast, Southeast, 
South, Nfid-West, Northwest and Southwest regions of the United 
States. 


6 
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CHART A 


Coua^ 

AatieiDated Emissions 

Reduction OUUsatioB 

Australia 



Austria 



Bdfidum 









Croatia 



Czech Republic 



Denmark 















Greece 

rz 


Hunsaiy 



Iceland 


nmuHUHiiiiiii^i 






HHHHHHHHI 




Latvia 



Liechtenstein 



Lithuania 



EBSSSSSSS^IHHHB 









New Zealand 




iiiiiiiiiiiiiiiminiimii 


Poland 







Romania 



Russian Federation 



Slovakia 



Slovenia 






Sweden 



Switzerland 



Ukraine 



United Kingdom 



United States 



China 







Mexico 
South Korea 
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Chart B 


Country 

Credits Supplied 

Credits Demanded 

Australia 



Austria 



Belgium 



Bulgaria 



Canada 



Croatia 






Denmark 



Estonia 



Finland 



France 



Germany 
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Iceland 



Ireland 
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Liechtenstein 



Lithuania 



Luxembourg 
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Poland 
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Romania 



Russian Federation 



Slovakia 



Slovenia 






Sweden 



Switzerland 



Ukraine 









China 







Mexico 
South Korea 
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Chart C 


Conntrv 

Domestic Cost 
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EXECUTIVE OFFICE OF THE PRESIDENT 
COUNCIL OF ECONOMIC ADVISERS 
WASHINGTON, O. C. 20500 


CHIEF OF STAFF 


July 12, 1999 


Dear Mr. Keller: 

Enclosed, via fax, are the responses to questions posed by Chairman 
Talent and the Members of the Committee on Small Business following 
testimony by Dr. Janet Yellen on June 4, 1999. The original Qs and As, along 
with some attachments referred to in our responses, will be delivered to your 
ofEce tomorrow morning. 

On behalf of our Chair, I want to thank you for your assistance in 
coordinating this project. We would also like to thank Chairman Talent and 
the Committee Members for their patience and understanding in what has 
been a very involved process. 


Sincerely, 

Audrey Choi 


Mr. Roger Keller 
Counsel 

Committee on Small Business 

U.S. House of Representatives 

Room 2361 , Rayburn House OfEce Building 

Washington, D.C. 20515 


Enclosure 
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Questions for the record and requests for documents by Chairman James M. Talent 
For Dr. Janet L. Yellen, Chair, Council of Economic Advisers 


1 . Is the July 1 998 “Kyoto Protocol and the President’s Policies to Address 
Climate Change: Administration Economic Analysis” the only analysis, economic or 
otherwise, published by the Administration with regard to Kyoto Protocol’s economic 
efforts? 

Al. The July 1998 report “Kyoto Protocol and the President’s Policies to Address 
Climate Change; Administration Economic Analysis” (hereafter “AEA”) and the 
Department of Agriculture’s agricultural sector report “Economic Analysis of U.S. 
Agriculture and the Kyoto Protocol” published earlier this year are the only 
Administration economic analyses of the Kyoto Protocol of which we are aware. 

a. Please provide the anticipated amount of greenhouse gas emissions and 
reduction obligations as published in the Administration’s July 1998 analysis 
for each country from 2008 to 2012 as defined in attached Chart A. 

Ala. In conducting the illustrative modeling analysis presented in AEA, the 
Administration estimated the anticipated emissions reductions necessary to 
comply writh Kyoto Armex B targets for 7 countries and regions within Atmex I: 
United States, Japan, Canada, Australia, Western Europe, Eastern Europe, and 
Former Soviet Union. This set of countries and regions is consistent with the 
coimtry aggregations within the Secorrd Generation Model irsed for this arralysis. 
For a description of the Second Generation Model, please refer to pages 131-156, 

1 82-245 of “The Kyoto Protocol and its Economic Implications”, Hearing before 
the Subcommittee on Energy and Power of the Committee on Commerce, House 
of Representatives, March 4, 1998 (hereafter “3/98 Energy and Power Hearing”). 
For these estimates of emissions reductions, please refer to pages 326 and 335 of 
the 3/98 Energy and Power Hearing. For a description of the derivation of these 
estimates, please refer to pages 316-321, 334. 

b. Please provide the anticipated amount of credits the Administration’s July 
1998 published analysis assumes each country from 2008 to 2012 identified in 
Chart B will supply or demand. 

Alb. The AEA illustrative modelirrg arralysis is not premised on an assumption 
of how many errrissions allowances a country or region would supply or demand. 
Rather, the analysis made use of sujqrly curves derived from a large set of SGM 
model rutrs (please refer to pages 44-46 of the AEA for a description of the 
construction of abatement cost curves, i.e., supply curves). These supply curves 
have been published in the 3/98 Energy and Power Hearing, pages 327-331. 
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Please note that these supply curves are in 1 992 U.S. dollars, and the 
Administration adjusted these to 1997 U.S. dollars for presentation in the AEA. 

For the United States, the number of emissions allowances purchased or 
demanded on an annual average basis during the 2008-2012 commitment period is 
provided on pages 322-323 of the 3/98 Energy and Power Hearing. Since the 
number of emissions allowances demanded is a fimction of the peimit price, the 
spreadsheets on these pages pmvide a range of emissions purchased abroad that 
varies with the extent of the trading system. 

For the AEA, the Administration did not specifically estimate the number of 
emissions allowances supplied or demanded by other countries and regioiK. 
However, the supply, and implicit demand, for emissions allowances are 
embedded in the supply curves described above. At a given permit price, the 
number of domestic emissions reductions for a specific country or region can be 
estimated, and when compared to the required emissions cut noted on p. 335 of 
the 3/98 Energy and Power Hearing, it can be estimated whether the country or 
region is a net supplier or purchaser of emissions allowances. 

c. Complete the anticipated domestic baseline costs, e.g, without any flexibility 
measures, the Administration’s July 1998 analysis assumes will be necessary 
for each country from 2008 to 201 2 identified in Chart C to meet its Kyoto 
Protocol obligations. 

Ale. In conducting the AEA, the Administration focused on the direct resource 
costs to the U.S. economy. The results for a wide variety of scenarios, including 
the scenario where no flexibility mechanisms are used, are provided on pages 
322-323 of the 3/98 Energy and Power Hearing. The Administration did not 
estimate the economic costs to other countries and regions for the AEA. 

2. If your response to questions I is negative, identify and produce any 
additional analysis, economic or otherwise, published by the Administratiotu If any 
adihtional analyses are produced, provide the same information for each analysis as 
requested in question 1 . 

A2. While we can only answer for the CEA, our understanding is that the Department 
of Agriculture’s analysis did not independently evaluate intemationa] emissions trading 
and the nature of the supply of emissions reductions fiom all Annex B countries. Thus, 
the information requested in la, lb, and Ic are not available fiom this analysis. For an 
electronic version of this report, we suggest that you download the file fiom 
http://www.usda.gov/oce/gcpo/gcponews.htin . We have also enclosed a papra- copy for 
your review. 

3. Has the Administration published an analysis, economic or otherwise, that 
demonstrates the Kyoto Protocol’s effects on U.S. jobs? 
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A3 . The AEA includes a discussion of the possible impacts of the Kyoto Protocol on 
employment. Please refer to page 62 of the AEA for this discussion. 

4. If your response to question 3 is yes, identify and produce all analysis, 
economic or otherwise, published by the Administration. 

A4. A copy of the AEA (electronic and paper) was submitted with the April 29 
written statement. 

5. Identify and produce all Administration documents used to prepare the 
United States delegates to the Conference of the Parties (COP-3) in Kyoto, Japan in 
December 1997. 

A5. A set of documents pertaining to this request is being provided to the Committee. 
Additional documents responsive to this request reflect internal deliberations of the 
Executive Office of the President with regard to ongoing policies of the Administration 
and have not been produced. 

a. Please identify and produce any quantitative economic analysis the 

Administration made before the Kyoto Protocol that analyzes the Protocol’s 
effect on the United States’ economy. 

A5a. A set of documents pertaining to this request is being provided to the 
Committee. Additional documents responsive to this request reflect internal 
deliberations of the Executive Office of the President with regard to ongoing 
policies of the Administration and have not been produced. 

6. Identify and produce all Administration analyses after December 10,1997 
that analyzes, either economically or otherwise, the obligations assumed by the United 
States at the Conference of the Parties (COP-3) in Kyoto, Japan in December 1 997. 

A6. A copy of the AEA (electronic and paper) was submitted with the April 29 
written statement. Further, a set of documents pertaining to this request is being 
provided to the Committee. Additional documents responsive to this request 
reflect internal deliberations of the Executive Office of the President with regard 
to ongoing policies of the Administration and have not been produced. 

a. Complete the anticipated amount of greenhouse gas emissions and reduction 
obligation each analysis identified in your response to question no. 6 assumes 
for each country from 2008 to 2012 listed in attached Chart A . 

A6a. Regarding the AEA, please refer to the response to question 1. All 
subsequent CEA analyses make use of the model and assumptions underlying the 
AEA. 
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b. Complete the anticipated amount of credits each analysis identified in your 
response to question no. 6 assumes each country from 2008 to 2012 identified 
in Charts will supply or demand. 

A6b. Regarding the AEA, please refer to the response to question 1 . All 
subsequent CEA analyses make use of the model and assumptions underlying the 
AEA. 

c. Complete the anticipated domestic baseline costs, e.g., without any flexibility 
measures, each analysis identified in your response to question no. 6 assumes 
will be necessary for each coimtry from 2008 to 2012 identified in Chart C to 
meet its Kyoto Protocol obligations. 

A6c. Regarding the AEA, please refer to the response to question 1 . All 
subsequent CEA analyses make use of the model and assumptions underlying the 
AEA. 


7. Identify and produce all Administration analyses, either economic or 
otherwise, prior to December 10, 1997 that demonstrates the effect on the U.S. economy 
of reducing greenhouse gas emissions to 1990 levels. 

A7. A set of docirments pertaining to this request is being provided to the Committee. 

Additional documents responsive to this request reflect internal deliberations of the 
Executive Office of the President with regard to ongoing policies of the Administration 
and have not been produced. 

a Complete the anticipated amount of greenhouse gas emissions and reduction 
obligation each analysis identified in your response to question no. 7 assumes 
for each country from 2008 to 2012 identified in attached Chart A . 

A7a The set of economic and other kinds of analyses undertaken by the 
Administration predating the 1997 Kyoto Conference is large. CEA does not 
have detailed country-by-country data used in these analyses, most of which were 
completed by other Administration agencies. 

b. Complete the anticipated amount of credits each analysis identified in your 
response to question no. 7 assumes each country from 2008 to 2012 identified 
in Charts will supply or demand. 

A7b. The set of economic and other kinds of analyses undertaken by the 
Administration predating the 1997 Kyoto Conference is large. CEA does not 
have detailed country-by-country data used in these analyses, most of which were 
completed by other Administration agencies. 
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c. Complete anticipated domestic baseline costs, e.g., without any flexibility 
measures, each analysis identified in your response to question no. 7 assumes 
will be necessary for each country from 2008 to 2012 identified in Chart C to 
meet its Kyoto Protocol obligations. 

A7c. The set of economic and other kinds of analyses undertaken by the 
Administration predating the 1997 Kyoto Conference is large. CEA does not 
have detailed countty-by-country data used in these analyses, most of which were 
completed by other Administration agencies. 

8. Identify and produce all Administration analyses, either economic or 
otherwise, after December 10, 1997 that demonstrates the effect on the U.S. economy of 
reducing greenhouse gas emissions to 1990 levels. 

A8. We are not familiar with any Administration economic analyses that evaluated an 
emissions target of 1 990 levels after December 1 0, 1 997, with one exception in the set of 
scenarios evaluated in conducting the AEA. Please refer to page 323 of the 3/98 Energy 
and Power Hearing for this one scenario. The underlying model and assumptions of this 
scenario are the same as for the AEA, excluding the U.S. emissions target, which was set 
at 1990 levels. Please note that the 1990 levels target was evaluated for a domestic only 
(no international emissions trading) scenario, so the following questions are not 
applicable. 


a. Complete the anticipated amount of greenhouse gas emissions and reduction 
obligation each analysis identified in your response to question no. 8 assumes 
for each country from 2008 to 2012 identified in attached Chart A . 

A8a. Not applicable. 

b. Complete the anticipated amount of credits each analysis identified in your 
response to question no. 8 assumes each country from 2008 to 2012 identified 
in Chart B will supply or demand. 

A8b. Not applicable. 

c. Complete the anticipated baseline costs, e.g., without any flexibility measures, 
each analysis identified in your response to question no. 9 assumes will be 
necessary for each country from 2008 to 2012 identified in Chart C to meet 
its Kyoto Protocol obligations. 

A8c. Not applicable. 

9. Identify and produce all Administration analyses, either economic or 
otherwise, after December 10, 1997 that demonstrates the effect on the U.S. economy of 
reducing greenhouse gas emissions to 7% below 1990 levels. 
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A9. A copy of &e AEA (electronic and paper) was submitted with the April 29 written 
statement. Further, a set of documents pertaim'ng to this request is being provided to the 
Committee. Additional documents responsive to this request reflect internal deliberations 
of the Executive OfBce of the President with regard to ongoing policies of the 
Administration and have not been produced. 

a. Complete the anticipated amount of greenhouse gas emissions and reduction 
obligation each analysis identified in your response to question no. 9 assumes 
for each country from 2008 to 2012 identified in Chart A . 

A9a. Please refer to the response to question la. 

b. Complete the anticipated amount of credits each analysis identified in your 
repose to question no 9 assumes each country fiom 2008 to 2012 identified 
in Chart B will supply or demand. 

A9b. Please refer to the response to question lb. 

c. Complete the anticipated domestic baseline costs, e.g., without any flexibility 
measures, each analysis identified in your response to question no. 9 assumes 
will be necessary for each country fmm 2008 to 2012 identified in Chart C to 
meet its Kyoto Protocol obligations. 

A9c. Please refiar to the response to question 1 c. 

1 0. Identify and produce all Administration analyses, eidier economic or 
otherwise, after December 10, 1997 that demonstrate the effect on the U.S. economy 
reducing greenhouse gas emissions to 7% below 1990 levels. 

AlO. A copy of the AEA (electronic and paper) was submitted with the April 29 written 
statement Further, a set of documents pertaining to this request is being provided to the 
Committee. Additional documents responsive to this request reflect internal deliberations 
of the Executive Office of the President with regard to ongoing policies of the 
Administration and have not been produced. 

a Complete the anticipated amount of greenhouse gas emissions and reduction 
obligation each analysis identified in your response to question no. 10 
assumes for each country from 2008 to 20 1 2 identified in Chart A . 

AlOa. Regardingthe AEA, please refer to the response to question la. All 

subsequent CEA analyses make use of the model and assumptions underlying the 

AEA. 
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b. Complete the anticipated amount of credits each analysis identified in your 
response to question no. 10 assumes each country from 2008 to 2012 
identified in Chart B will supply or demand. 

AlOb. Regarding the AEA, please refer to the response to question lb. All 
subsequent CEA analyses make use of the model and assumptions underlying the 
AEA. 

c. Complete the anticipated domestic baseline costs, e.g., without any flexibility 
measures, each analysis identified in your response to question no. 10 assumes 
will be necessary for each country from 2008 to 2012 identified in Chart C to 
meet its Kyoto Protocol obligations. 

A 10c. Regarding the AEA, please refer to the response to question Ic. All 
subsequent CEA analyses make use of the model and assumptions underlying the 
AEA. 

1 1 . Identify and produce all Administration analyses, either economic or 
otherwise, prior to December 10, 1997 that demonstrate the effect on the U.S. economy 
of reducing greenhouse gas emissions any amount. 

All. A set of documents pertaining to this request is being provided to the Committee. 
Additional documents responsive to this request reflect internal deliberations of the 
Executive Office of the President with regard to ongoing policies of the Administration 
and have not been produced. 

a. Complete the anticipated amoimt of greenhouse gas emissions and 
reduction obligation each analysis identified in your response to question 
no.l 1 assumes for each country from 2008 to 2012 identified in Chart A . 

Alla. The set of economic and other kinds of analyses undertaken by the 
Administration predating the 1997 Kyoto Conference is large. CEA does not 
have detailed country-by-country data used in these analyses, most of which were 
completed by other Administration agencies. 

b. Complete the anticipated amount of credits each analysis identified in your 
response to question no. 1 1 assumes each country from 2008 to 2012 
identified in Chart B will supply or demand. 

A1 lb. The set of economic and other kinds of analyses undertaken by the 
Administration predating the 1997 Kyoto Conference is large. CEA does not 
have detailed country-by-country data used in these analyses, most of which were 
completed by other Administration agencies. 
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c. Complete the anticipated domestic baseline costs, e.g., without any 

flexibility measures, each analysis identified in your response to question 
no. 1 1 assumes will be necessary for each country from 2008 to 2012 
identified in Chart C to meet its Kyoto Protocol obligations. 

A1 Ic. The set of economic and other kinds of analyses undertaken by the 
Administration predating the 1997 Kyoto Conference is large. CEA does not 
have detailed country-by-country data used in these analyses, most of which were 
completed by other Administration agencies. 

1 2. Identify and produce all Administration analyses, either economic or 
otherwise prior to December 10, 1997 that demonstrate the effect on the U.S economy of 
reducing greenhouse gas emissions in any amount. 

A12. A set of documents pertaining to this request is being provided to the Committee. 
Additional documents responsive to this request reflect internal deliberations of the 
Executive Office of the President with regard to ongoing policies of the Administration 
and have not been produced. 

a. Complete the anticipated amount of greenhouse gas emissions and 
reduction obligation each analysis identified in your response to question 
no.l2 assumes for each country from 2008 to 2012 identified in Chart A . 

A12a. The set of economic and other kinds of analyses undertaken by the 
Administration predating the 1997 Kyoto Conference is large. CEA does not 
have detailed country-by-country data used in these analyses, most of which were 
completed by other Administration agencies. 

b. Complete the anticipated amount of credits each analysis identified in your 
response to question no. 12 assumes each country from 2008 to 2012 
identified in Charts will supply or demand. 

A12b. The set of economic and other kinds of analyses undertaken by the 
Administration predating the 1 997 Kyoto Conference is large. CEA does not 
have detailed country-by-country data used in these analyses, most of which were 
completed by other Administration agencies. 

c. Complete the anticipated domestic baseline costs, e.g., without any 
flexibility measures, each analysis identified in your response to question 
no. 12 assumes will be necessary for each country from 2008 to 2012 
identified in Chart C to meet its Kyoto Protocol obligations. 

A12c. The set of economic and other kinds of analyses undertaken by the 
Administration predating the 1997 Kyoto Conference is large. CEA does not 
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have detailed countsy-by-countiy data used in these analyses, most of which were 
completed by other Admimstration agencies. 

1 3 . Identify and produce all Administration analyses, either economic or 
otherwise prior to December 10, 1997 that demonstrates the effect on U.S. jobs of 
reducing greenhouse gas emissions to 1990 levels. 

A1 3 . A set of documents pertaining to this request is being provided to the Committee. 
Additional documents responsive to this request reflect internal deliberations of the 
Executive OfiBce of the President with regard to ongoing policies of the Administration 
and have not been produced. 

1 4. Identify and produce all Administration analyses, either economic or 
otherwise, after December 10, 1997 that demonstrates the effect on U.S. job of reducing 
greenhouse gas emissions to 1990 levels. 

A14. We are not familiar with any Administration analyses that evaluated an emissions 
target of 1990 levels after December 10, 1997, with one exception in the set of scenarios 
evaluated in conducting the AEA (please refer to answer 8). This one exception did not 
include an assessment of employment implications. 

1 5. Identify and produce all Administration analyses, either economic or 
otherwise, prior to December 1 0, 1 997 that demonstrates the effect on U.S. jobs of 
reducing greenhouse gas emissions to 7% below 1990 levels. 

A15. We are not familiar with any Administration analyses that evaluated an emissions 
target of 1990 -7% levels prior to December 10, 1997, however, analyses were conducted 
on a range of targets that includes this emissions level. A set of documents pertaining to 
this request is being provided to the Committee. Additional documents responsive to this 
request reflect internal deliberations of the Executive Office of the President with regard 
to ongoing policies of the Administration and have not been produced. 

1 6. Identify and produce ail Administration analyses, either economic or 
otherwise, after December 10, 1997 that demonstrates the effect onU.S. jobs of reducing 
greenhouse gas emissions to 7% below 1990 levels. 

A16. The AEA includes a discussion of the possible inqjacts of the Kyoto Protocol on 
employment. Please refer to page 62 of the AEA for this discussion. 

1 7. Identify and produce all Administration analyses, either economic or 
otherwise, prior to December 10, 1997 that demonstrates the effect on U.S. jobs of 
reducing greenhouse gases any amount 

A1 7. A set of documents pertaining to this request is being provided to the Committee. 
Additional documents responsive to this request reflect internal deliberations of the 
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Executive Office of the President with regard to ongoing policies of the Administration 
and have not been produced. 

1 8. Identic and produce all Administration analyses, either economic or 
otherwise, after December 10, 1997 that demonstrates the effect on U.S. jobs of reducing 
greenhouse gases any amount. 

A18. The AEA includes a discussion of the possible impacts of the Kyoto Protocol on 
employment. Please refer to page 62 of the AEA for this discussion. 

19. Complete the anticipated amount of greenhouse gas emissions and 
reduction obligation the Kyoto Protocol assumes for each country fi-ora 2008 to 2012 
identified in Chart A . 

A19. Please refer to answer la. 

a. Complete the anticipated amount of credits the Kyoto Protocol assumes 
each counUy from 2008 to 2012 identified in Chart B will supply or 
demand. 

A 19a. Please refer to answer lb. 

b. Complete the anticipated domestic baseline costs, e g., without any 
flexibility measures, the Kyoto Protocol assumes will be necessary for 
each country fiom 2008 to 2012 identified in Chart C to meet its Kyoto 
Protocol obligations. 

A19b. Please refer to answer Ic. 

20. At the April 29, 1999 hearing, you testified some analyses conclude that 
the permit price for a ton of carbon dioxide will be less than $ 1 4 to $23 per ton. Identify, 
by author, date of analyses, location of analysis, and produce all analyses, which 
conclude that the permit price for a ton of carbon dioxide is less than the Administration’s 
$14 to $23 per ton. 

A20. The statement regarding the results of other modeling analyses referred to the 
research of modeling teams participating in the Stanford Energy Modeling (]^{F) forum. 
The findings ftom this exercise were published in a special issue of The Energy Journal 
this spring. For an overview and comparison of the modeling results, we suggest that you 
review the following paper: 

Weyant, J.P. and J.N. Hill. 1999. Introduction and Overview. The Energy 
Journal, Kyoto Special Issue: vii-xliv. 
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A paper copy of this article is enclosed. Page xxxi provides a chart detailing carbon price 
comparisons of the 11 EMF models that had results for the United States. This chart 
includes results from models with permit prices greater than those estimated by the 
Second Generation Model used by Pacific Northwest National Laboratory and results 
from models with permit prices lower than those estimated by SGM. For more detail on 
these modeling results - including authors, affiliations, and date of research publication -- 
we provide the citations for the published articles on EMF models below: 

Bernstein, P.M., W.D. Montgomery, T.F. Rutherford, and G. Yang. 1999. 

Effects of Restrictions on International Permit Trading: The MS-MRT Model. The 
Energy Journal, Kyoto Special Issue; 221-256. 

Bollen, J., A. Gielen, and H. Timmer. 1999. Clubs, Ceilings, and CDM; 
Macroeconomics of Compliance with the Kyoto Protocol. The Energy Journal, 
Kyoto Special Issue; 177-206. 

Cooper, A,, S. Livermore, V. Rossi, A. Wilson, and I. Walker. 1999. The 
Economic Implications of Reducing Carbon Emissions; A Cross-Country 
Quantitative Investigation using the Oxford Global Macroeconomic and Energy 
Model. The Energy Journal, Kyoto Special Issue: 335-366. 

Jacoby, H.D. and I.S. Wing. 1999. Adjustment Time, Capital Malleability, and 
Policy Cost. The Energy Journal, Kyoto Special Issue: 73-92. 

Kainuma, M., Y. Matsuoka, and T. Morita. 1999. Analysis of Post-Kyoto 
Scenarios; The Asian-Pacific Integrated Model. The Energy Journal, Kyoto 
Special Issue; 207-220. 

Kurosawa, A., H. Yagita, Z. Weisheng, K. Tokimatsu, and Y. Yanagisawa. 1999, 
Analysis of Carbon Emission Stabilization Targets and Adaptation by Integrated 
Assessment Model. The Energy Journal, Kyoto Special Issue: 1 57-176. 

MacCracken, C.N., J.A. Edmonds, S.H. Kim, and R.D. Sands. 1999. The 
Economics of the Kyoto Protocol. The Energy Journal, Kyoto Special Issue: 25- 
72. 

Manne, A.S. and R, Richels. 1999. The Kyoto Protocol: A Cost-Effective 
Strategy for Meeting Environmental Objectives? The Energy Journal, Kyoto 
Special Issue: 1-24. 

McKibbin, W., M. Ross, R. Shackleton, P. Wilcoxen, 1999. Emissions Trading, 
Capita! Flows, and the Kyoto Protocol. The Energy Jowrml, Kyoto Special Issue; 
287-334, 
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Nordhaus, W.D. and J.G. Boyer. 1999. Requiem for Kyoto; An Economic 
Analysis of the Kyoto Protocol. The Energy Journal, Kyoto Special Issue: 93- 
130. 

Peck, S.C. and T.J. Teisberg. 1999. C02 Emissions Control Agreements: 
Incentives for Regional Participation. The Energy Journal, Kyoto Special Issue: 
367-390. 

Tol,R.S.J. 1999. Kyoto, Efficiency, and Cost-Effectiveness: Applications of 
FUND. TTieEnergy/ournaAKyotoSpeciallssue: 131-156. 

Tulpule, V., S. Brown, J. Lim, C Polidano, H. Pant, and B. Fisher. 1999. The 
Kyoto Protocol: An Economic Analysis Using GTEM. The Energy Journal, 

Kyoto Special Issue: 257-286. 

21. At the April 29, 1999 hearing, you testified some analyses conclude that 
die permit price for a ton of carbon dioxide will be more than $ 1 4 to $23 per ton. 

Identify, by author, date of analysis and location of the analysis, and produce all analyses, 
which conclude the permit price for a ton of carbon dioxide is more than the 
Administration’s $14 to $23 per ton. 

A21 . Please refer to answer 20. 

22. Please produce all documents reviewed when responding to these questions. 

A22. Responsive materials not subject to privilege will be made available for the 
committee’s review. 

23. The Administration identified the recent energy restructuring bill’s effect 
on various groups and sectors of the nation. Please provide the same information for the 
Kyoto Protocol, including, but not limited to, the following: 

a. the Council of Economic Advisers estimates regarding increased costs for 
an average household in key regions of the country. This should include 
estimates for oil (heating and gasoline), natural gas, and electricity for a 
typical household in the Northeast, Southeast, South, Mid-West, 

Northwest and Southwest regions of the United States; 

A23a. We do not have estimates of the distribution of household impacts by 
region. 

b. the Council of Economic Advisers estimates regarding increased 2010 
living costs for a senior citizen living on social security; 

A23b. We do not have estimates of the distribution of impacts by age group. 
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c. the Council of Economic Advisers estimates regarding increased 2010 
living costs for an individual living on welfare; 

A23c. We do not have estimates of the distribution of impacts by income group. 

d. the Coimcil of Economic Advisers estimates regarding operating costs for 
an average small business of 50 employees. This should include estimates 
for oil (heating and gasoline), natural gas, and electricity for a typical 
small business in the Northeast, Southeast, South, Mid-West, Northwest 
and Southwest regions of the United States. 

A23d. We do not have estimates of the distribution of impacts by firm size. 
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